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DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
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DEPARTMENT  OF  THE  ARMY 
U.  S.  ARMY  ENGINEER  DISTRICT,  NEW  YORK 
26  FEDERAL  PLAZA 
NEW  YORK,  NEW  YORK  T0007 

2 CC1  tt78 


NANEN-F 


Honorable  Hugh  L.  Carey 
Governor  of  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  this  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed. as  unsafe,  ron- 
emergency,  until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed. 

*Itie  following  dams  in  your  state  have  previously  been  assessed  as  having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 

I.D.  NO.  NAME  OF  DAM 


N.Y.  59 

Lower  Warwick  Reservoir  Dam 

N.Y.  4 

Salisbury  Mills  Dam 

N.Y.  45 

Amawalk  Dam 

N.Y.  418 

Jamesville  Dam 

N.Y.  685 

Colliersville  Dam 

N.Y.  6 

Delta  Dam 

N.Y.  421 

Oneida  City  Dam 

N.Y.  39 

Croton  Falls  Dam 

N.Y.  509 

Chadwick  Dam  (Plattenkill) 

N.Y.  • 66 

Boyds  Cbrner  Dam 

N.Y.  397 

Cranberry  Lake  Dam 

N.Y.  708 

Seneca  Falls  Dam 

N.Y.  332 

Lake  Sebago  Dam 

N.Y.  338 

Indian  Brook  Dam 

N.Y.  33 

Lower (S)  Wicoopee  Dam  (Lower 

Hudson  W.S.  for  Peekskill) 

NANEN-F 

.Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Focantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

Butlet  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Bog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buckhorn  Lake  Dam 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill- 
way capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure 
of  the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recommendations  previously 
furnished  in  the  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a oopy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 

Sincerely  yours. 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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This  report  provides  information  and  analysis  on  the  physical  condition  of 
the  dair.  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
inspection  of  the  dam  by  the  performing  organization. 

Newton  Falls  Dam  was  judged  to  be  unsafe-non-emergency,  Due  to  a seriously 
inadequate  spillway. 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam 


Newton  Falls  Dam  NY472 


State  Located 

County  Located 

Stream 

Date  of  Inspection 


New  York 
St.  Lawrence 
OswegatchieF 
August  25,  IS 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


The  Newton  Falls  Dam  is  a concrete  gravity  structure  approximatley  640  feet 
long  with  a maximum  height  of  approximatley  40  feet.  The  storage  capacity  of 
the  impoundment  is  estimated  at  between  1,000  and  50,000  acre  feet  placing  the 
dam  in  the  Intermediate  Size  Category.  The  dam  is  located  immediately  upstream 
from  the  Newton  Falls  Paper  Company.  The  receiving  stream  flows  beneath  the 
mill  structure.  Newton  Falls  Dam  is  used  to  supply  water  for  power  generating 
purposes  for  the  Newton  Falls  Paper  Company.  The  drainage  area  of  the  dam  is 
178.8  square  miles.  The  impoundment  surface  area  is  approximately  819  acres. 
This  Phase  I investigation  has  determined  that  the  dam  is  in  need  of  further 
investigative  work  and  possible  structural  modification  and  repair  work.  The 
main  area  of  concern  is  the  spillway  which  has  been  determined  to  be  severely 
inadequate  since  it  is  capable  of  passing  only  10  percent  of  the  Probable  Maxi- 
mum Flood  (PMF).  In  addition,  the  dam  could  be  topped  as  much  as  5 feet  by  the 
PMF  causing  possible  dam  instability. 

Using  the  Corps  of  Engineers  screening  criteria  for  initial  review  of  spillway 
adequacy,  it  has  been  determined  that  the  dam  would  be  overtopped  for  all 
storms  exceeding  approximately  lOi  of  the  PMF.  The  spillway  is,  therefore, 
adjudged  as  seriously  inadequate  and  the  dam  is  assessed  as  unsafe,  non- 
emergency. 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as  would 
be  associated  with  an  "unsafe"  classification  applied  for  a structural  defi- 
ciency. It  does  mean,  however,  that  based  on  an  initial  screening,  and  pre- 
liminary computations,  there  appears  to  be  a serious  deficiency  In  spillway 
capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure  of 
the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream  from  the  dam. 

It  is,  therefore,  recommended  that  within  2 months  from  the  date  of  notifica- 
tion to  the  governor  of  the  State  of  New  York,  owners  engage  the  services  of  a 


professional  consultant  to  determine  by  more  sophisticated  methods  and  proce- 
dures the  adequacy  of  the  spillway.  Within  12  months  of  the  date  of  notifica- 
tion to  the  governor,  appropriate  remedial  mitigating  measures  should  have  been 
completed.  In  the  interim,  a detailed  emergency  operation  plan  and  warning 
system  should  be  promptly  developed.  Also,  during  periods  of  unusually  heavy 
precipitation,  around-the-clock  surveillance  should  be  provided. 

Other  areas  of  concern  have  been  noted  which  should  receive  attention: 

1)  Seepage  conditions  in  areas  around  the  forebay  and  through  the  fill  north 
of  the  forebay  should  be  investigated  and  remedial  action  taken  to  repair 
this  seepage. 

2)  The  sluice  gates  should  be  placed  in  operating  condition  and,  a program  of 
maintenance  and  surveillance  of  the  dam  and  its  appurtenances  should  be 
adopted  by  the  owner. 

3)  The  stability  analysis  indicates  that  the  factors  of  safety  computed  for 
the  spillway  section,  even  while  neglecting  the  possibility  of  uplift 
pressure,  are  still  dangerously  low  (Factors  of  Safety  1.04  for  overturn- 
ing, 1.06  sliding).  Investigations  to  determine  the  geological  condition 
at  the  dam  structure  should  be  conducted.  An  engineering  analysis  should 
be  undertaken  to  fully  evaluate  the  stability  of  the  structure  when  sub- 
ji  ; to  static  loadings  which  could  occur  at  the  reservoir.  Investiga- 
tions should  include  subsurface  exploration  through  the  dam  and  through 
the  foundati.  i to  determine  the  properties  of  the  foundation  material. 

The  work  on  all  areas  requiring  remedial  measures  should  be  performed  under  the 
direction  of  a professional  engineer.  While  these  problem  arsis  do  not  appear 
to  be  significant  under  normal  flow  conditions,  they  could  b;  sources  of  dam 
instability  during  a severe  flood  event. 
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Dale  Engineering  Company 


John  B.  Stetson,  President 
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Col . Cl  ark  H.  Benn 

New  York  District  Engineer 
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View  of  upstream  area  in  front  of 
the  controlled  and  uncontrolled 
spillways  and  hydropower  supply 
conduit  forebay  structure  and  its 
sluice  gate  controls. 


View  looking  back  across  dam  from 
north  abutment. 
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7.  Closeup  of  gated  spillway  area.  Notice 
cracks  in  gunite  surface. 


8.  Forebay  downstream  wall  has 
through  construction  joint. 


10.  On  downstream  embankment  on  north  side 


of  forebay  a limited  amount  of  seepage 
was  located. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  - NEWTON  FALLS  ID#  - NY472 

SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authori ty 

Authority  for  this  report  is  provided  by  the  National  Dam  Inspection 
Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  accordance 
with  a contract  for  professional  services  between  Dale  Engineering 
Company  and  The  New  York  State  Department  of  Environmental  Conserva- 
tion. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  structural  and  hy- 
draulic condition  of  the  Newton  Falls  Dam  and  appurtenant  structures, 
owned  by  the  Newton  Falls  Paper  Company,  and  to  determine  if  the  dam 
constitutes  a hazard  to  human  life  or  property  and  to  transmit  find- 
ings to  the  State  of  New  York, 

This  Phase  I inspection  report  does  not  relieve  an  Owner  or  Opera- 
tor of  a dam  of  the  legal  duties,  obligations  or  liabilities  asso- 
ciated with  the  ownership  or  operation  of  the  dam.  In  addition,  due 
to  the  limited  scope  of  services  for  these  Phase  I investigations, 
the  investigators  had  to  rely  upon  the  data  furnished  to  them. 
Therefore,  this  investigation  is  limited  to  visual  inspection,  review 
of  data  prepared  by  others,  and  simplified  hydrologic,  hydraulic  and 
structural  stability  evaluations  where  appropriate.  The  investiga- 
tors do  not  assume  responsibility  for  defects  or  deficiencies  in  the 
dam  or  in  the  data  provided. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances 

The  Newton  Falls  Dam  is  a concrete  gravity  structure  approximately 
640  feet  long  with  a maximum  height  of  approximately  40  feet.  The 
alignment  and  the  description  of  the  various  sections  of  the  dam  are 
shown  in  Figure  3.  The  southerly  abutment  of  the  concrete  gravity 
section  terminates  in  a shear  rock  wall.  Fill  has  been  placed  just 
downstream  from  the  dam  south  of  the  spillway.  The  north  abutment 
also  shows  sign  of  bedrock  at  the  abutment.  Fill  also  has  been 
placed  downstream  from  this  section  of  the  dam.  The  center  section 
of  the  dam  consists  of  three  distinct  sections.  The  southerly  por- 
tion of  the  center  section  is  equipped  with  four  - 7 foot  by  8 foot 
sluice  gates  which  may  be  used  to  control  flow  from  lower  elevations 
In  the  Impoundment.  Just  north  of  the  controlled  gate  section  is  an 
ogee  shaped  spillway  section  approximately  55  feet  long.  Just  north 
of  this  ungated  spillway  is  located  a concrete  chamber  which  supplies 
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water  to  the  generating  station  located  below  the  dam.  This  chamber 
is  known  as  the  forebay.  Flow  into  the  forebay  is  controlled  through 
three  sluice  gates  located  in  the  upstream  face  of  the  structure. 

Flow  from  the  forebay  to  the  powerhouse  is  conducted  through  a nine 
foot  diameter  wood  stave  pipe.  No  provision  has  been  made  for  drain- 
ing the  impoundment. 

b.  Location 

The  Newton  Falls  Dam  is  located  in  the  Town  of  Clifton,  St.  Lawrence 
County,  New  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  40  feet.  No  data  is 
available  regarding  the  actual  storage  capacity  of  the  impoundment. 
However,  the  impoundment  is  estimated  to  be  between  1,000  and  50,000 
acre  feet.  Therefore,  the  dam  is  in  the  Intermediate  Size  Category 
as  defined  by  The  Recommended  Guidelines  for  Safety  Inspection  of 
Dams. 

d.  Hazard  Classification 

The  Oswegatchie  River,  the  receiving  stream  from  the  impoundment 
flows  beneath  a mill  of  the  Newton  Falls  Paper  Company.  Therefore, 
the  dam  is  in  the  High  Hazard  Category  as  defined  by  The  Recommended 
Guidelines  for  Safety  Inspection  of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  Newton  Falls  Paper  Company. 

f . Purpose  of  Dam 

The  Newton  Falls  Dam  is  used  to  supply  water  for  power  generating 
purposes  for  the  Newton  Falls  Paper  Company. 

g.  Design  and  Construction  History 

The  Newton  Falls  Dam  was  constructed  in  1927.  The  dam  replaced  a dam 
that  was  constructed  in  1895.  No  information  was  available  regarding 
the  construction  history  of  the  dam.  Observations  in  the  field  indi- 
cate that  portions  of  the  structure  have  received  cover  coats  of  gun- 
ite.  No  information  was  available  to  determine  when  this  work  took 
place. 

h.  Normal  Operational  Procedures 

The  dam  site  is  immediately  adjacent  to  the  mill  of  the  Newton  Falls 
Paper  Company.  A full-time  staff  is  available  at  the  mill.  The 
Owner's  Representative  indicated  that  there  are  currently  no  opera- 
tional procedures  in  effect  other  than  to  maintain  flow  for  power 
generation. 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  Newton  Falls  Dam  is  178.8  square  miles. 

b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  for  this  site. 

Computed  discharges: 

Gates  spillway  capability  not  considered  in  analysis.  Results  are 
from  the  Snyder's  Method  computations. 

Ungated  spillway,  top  of  dam 
Ungated  spillway,  design  flood 


Elevation  (feet  above  MSL) 

Top  of  dam 

Maximum  pool  - design  discharge 
Spillway  crest 

Stream  bed  at  centerline  of  dam 

d.  Reservoir 
Length  of  normal  pool 

e.  Storage 

Design  surcharge  (Normal  pool  to  top  of  dam)  2800  acre  feet 

f.  Reservoir  Area 

Spillway  pool  819  acre 

g.  Dam 

Type  - Concrete  gravity. 

Length  - 640  feet. 

Height  - 40  feet.  (Maximum  Section) 

Freeboard  between  normal  reservoir  and  top  of  dam  - 4 feet. 

Top  width  - Varies  - see  details  In  plans. 

Side  slopes  - Varies  - see  details  in  plans.  , 

Zoning  - Not  applicable. 

Impervious  Core  - None  known. 

Grout  Curtain  - None  known. 


1331  cfs 
37036  cfs  (PMF) 
16712  cfs  (1/2  PMF) 


1425 

1432  (PMF) 

1429  (1/2  PMF) 
1421 

1410  (approx.) 


4600  feet 


r 
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h.  Spillway 


U 

n 


j. 


Type  - Ogee  weir. 

Length  - 55  feet. 

Width  - 5.5  feet. 

Crest  Elevation  - 1421  (MSL). 

Gates  - 4 - 7 x 7 foot  sluice  gates  (estimated). 
U/S  Channel  - None. 

D/S  Channel  - Natural  river  bed. 


Regulating  Outlets 


9 foot  diameter  wood  stave  conduit. 

The  only  way  to  draw  down  the  reservoir  Is  through  the  wood  stave 
conduit  through  the  powerhouse. 


SECTION  3 - VISUAL  INSPECTION 


3.1  SUMMARY 


a.  General 

The  visual  Inspection  of  the  Newton  Falls  Dam  took  place  on  August 
25,  1978.  The  Owner's  Representative  was  not  available  for  the  in- 
spection, although  he  was  available  for  a brief  interview  after  the 
Inspection. 

b.  Dam 

The  dam  and  spillway  visually  conform  to  the  plans  as  provided  in 
this  report.  Soil  fill  material  has  been  placed  downstream  from  the 
dam  In  the  areas  north  and  south  of  the  main  spillway.  The  area 
south  of  the  spillway  showed  no  evidence  of  leakage  through  the  dam 
or  in  the  area  of  the  fill  in  back  of  the  dam.  Seepage  was  detected 
In  the  fill  material  to  the  north  of  the  main  spillway  near  the  elec- 
tric substation  which  is  located  near  the  north  abutment.  Seepage 
was  also  noted  in  the  walls  of  the  forebay  at  construction  joints.  A 
small  section  of  the  crest  of  the  dam  near  the  north  abutment  is  se- 
verely spalled. 

c.  Spillway 

The  spillway  is  constructed  on  a rock  foundation.  Flashboards  were 
in  place  at  the  time  of  the  inspection  and  appeared  to  be  in  good 
condition.  A steel  bridge  allows  pedestrian  passage  across  the  un- 
gated spillway.  This  bridge  is  in  good  condition. 

The  gated  portion  of  the  spillway  is  generally  in  good  condition. 

Four  - 7 foot  by  8 foot  sluice  gates  are  located  in  this  section. 

The  operating  mechanism  from  one  of  the  sluice  gates  has  been  re- 
moved. One  of  the  sluice  gates  is  operated  by  an  electric  motor, 
although  no  electric  service  was  provided  for  this  motor.  Discus- 
sions with  the  Owner's  Representative  indicate  that  these  sluice 
gates  may  not  be  operable. 

d.  Appurtenant  Structures 

Water  from  the  forebay  structure  is  conducted  to  the  generating  sta- 
tion through  a nine  foot  diameter  wood  stave  pipe.  This  wood  stave 
pipe  is  in  poor  condition  with  numerous  leaks  and  many  areas  where 
repairs  have  been  attempted. 

e.  Downstream  Channel 

The  downstream  channel  is  In  bedrock  and  conducts  flow  toward  the 
Newton  Falls  Paper  Company  Mill  which  is  located  immediately  down- 
stream from  the  structure.  Flow  Is  conducted  through  a conduit  be- 
neath the  Paper  Mill. 


SECTION  4 - OPERATIONAL  PROCEDURES 
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4.1  PROCEDURES 

Operational  procedures  have  not  been  documented  by  the  owner  nor  were 
they  demonstrated  to  the  inspection  team.  Operational  procedures 
consist  only  of  supplying  adequate  flow  to  the  power  house  for  gener- 
ating electrical  power  for  the  Newton  Falls  Paper  Company  Hill.  No 
other  operational  procedures  are  conducted  by  the  Paper  Company 
staff. 

4.2  MAINTENANCE  OF  THE  DAM 


The  Newton  Falls  Paper  Company  staff  is  available  on  this  site  at  all 
times,  however,  the  operation  and  maintenance  of  this  facility  has 
been  neglected.  The  working  condition  of  the  sluice  gates  were  un- 
known to  the  Owner's  Representative. 
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SECTION  5 - HYDROLOGY  AMD  HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 

The  Newton  Falls  Dam  lies  at  the  western  end  of  its  reservoir  on  the 
Oswegatchie  River.  The  drainage  area  of  the  dam  is  172  square  miles 
as  planimetered  from  U.S.G.S.  quad  sheets,  the  reservoir  is  0.870 
miles  long  with  a surface  area  of  1.28  square  miles.  Cranberry  Lake 
is  located  six  miles  upstream  of  the  dam  and  has  a surface  area  of 

* 10.805  square  miles.  For  the  dam's  location,  no  historical  informa- 
tion was  available  on  the  occurrence  of  flood  events.  Also,  no 

j information  relevant  to  the  design  of  the  dam  was  available  for  this 

) investigation.  Therefore,  this  analysis  is  based  on  information  ob- 

tained from  the  field  inspection,  the  plans  included  herein,  U.S.G.S. 
■ quadrangle  mapping  and  other  sources  of  information  and  references 

I listed  in  Appendix  E.  The  hydrologic  and  hydraulic  analysis  is 

1 provided  in  Appendix  C. 

The  purpose  of  this  investigation  is  to  evaluate  the  dam  and  spillway 
I with  respect  to  their  flood  control  potential  and  adequacy.  This  has 

been  assessed  through  the  evaluation  of  the  Probable  Maximum  Flood 
I (PMF)  for  the  watershed  and  the  subsequent  routing  of  the  flood 

through  the  reservoir  and  the  dam's  spillway  system.  The  PMF  event 
is  that  hypothetical  flow  induced  by  the  most  critical  combination  of 
. precipitation,  minimum  infiltration  loss  and  concentration  runoff  of 

; a specific  location  that  is  considered  reasonably  possible  for  a par- 

* ticular  drainage  area.  Since  this  dam  is  in  the  Intermediate  Catego- 
ry and  is  a High  Hazard,  the  guidelines  criteria  (Ref.  1)  require 

i that  the  dam  be  capable  of  passing  the  Probable  Maximum  Flood. 

The  hydrologic  analysis  was  performed  using  the  unit  hydrograph  meth- 
i od  to  develop  the  flood  hydrograph.  Due  to  the  limited  scope  of  this 

Phase  I investigation,  certain  assumptions,  based  on  experience,  were 
used  in  this  analysis  and  in  the  determination  of  the  dam's  spillway 
capacity  to  pass  the  PMF.  This  was  done  with  the  concept,  that  if 
the  dam  was  unable  to  satisfy  this  criteria,  further  refined  hydro- 
logic  investigations  would  be  required.  In  preparing  the  unit  hydro- 
graphs, both  Clark  and  Snyder  coefficients  were  estimated.  Since 
Cranberry  Lake  is  located  upstream,  the  analysis  was  performed  using 
two  sub  areas.  For  the  Clark  Method,  values  of  Tc  = 16.70  and  R = 
16.70  were  computed  for  the  115  square  mile  upstream  area  with  Tc  = 

6.2  and  R = 6.2  for  the  downstream  area.  The  values  of  R/(Tc  + R) 
was  estimated  at  0.50  for  the  analysis.  For  the  Snyder  Method, 
values  of  Tp  = 12.67  and  Cp  = 0.625  were  computed  upstream  and  Tp  = 

6.2  and  Cp  = 0.62  downstream.  The  two  sets  of  unit  hydrographs  were 
developed  from  these  parameters  as  well  as  two  sets  of  PMF  hydro- 
graphs. The  resulting  PMF  hydrographs  developed  from  the  two  methods 
were  then  compared  and  evaluated.  The  PMF  hydrograph  was  determined 
using  the  Probable  Maximum  Precipitation  rainfall  data  obtained  in 
Hydrometeorological  Report  No.  33.  An  index  rainfall  of  16.9  inches 
for  200  square  miles  for  a period  of  24  hours  was  used  in  the  anal- 


ysls.  Base  flow  for  the  basin  was  assumed  to  be  2 cubic  feet  per 
second  per  square  mile,  while  loss  rates  were  set  at  1.0  Inches  Ini- 
tial abstraction  and  0.1  Inches/hour  continuous  loss  rate.  The  loss 
rate  functions  for  the  basin  yielded  12.34  Inches  of  runoff  from 
15.66  Inches  of  precipitation.  The  flood  surcharge  storage  effect 
from  the  lake  was  assumed  to  vary  llnearlly  with  the  spillway  eleva- 
tion surface  area  (the  lake's  spillway  elevation  surface  area  times 
the  surcharge  depth  yields  storage  - See  Sheets  C-6  and  C-6a).  The 
upstream  dam's  spillway  was  roughly  estimated  by  scaling  the  dam's 
width  from  a U.S.G.S.  quad  sheet  assuming  weir  flow.  For  the  Newton 
Falls  Dam,  only  the  service  spillway  was  evaluated  for  the  PMF  hydro- 
graph. The  sluice  gates  were  assumed  to  be  either  closed  or  not 
functional e.  Although  there  Is  a maintenance  staff  at  the  site,  no 
one  Is  not  assigned  at  the  dam  on  a full-time  basis.  In  addition, 
the  gates  operated  from  a control  device  In  the  center  of  the  dam 
which  may  not  be  accessible  during  a severe  flood  event.  The  spill- 
way capacity  (up  to  the  top  of  the  dam  elevation)  considering  the 
service  spillway  only  Is  estimated  at  1331  cfs.  This  was  based  on  an 
effective  spillway  length  of  52  feet  with  a discharge  coefficient  of 
3.2.  The  top  of  the  dam  section  was  assumed  to  be  elevation  1425. 

The  elevation  of  the  lake  was  assumed  to  be  at  the  spillway  crest, 
elevation  1421,  at  the  Initiation  of  the  flood  event. 

The  U.  S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center's 
Computer  Program  HEC-1  using  the  Modified  Puls  Method  for  flood  rout- 
ing was  used  to  evaluate  the  dam  and  spillway  capacity.  The  flood 
hydrographs  were  routed  through  the  reservoirs  and  combined,  however 
no  river  routing  was  performed  In  the  analysis.  The  results  of  this 
analysis  are  shown  below: 

HEC-1  PMF  ANALYSIS 


CLARK'S 

METHOD 

SNYDER'S  METHOD 

• • 

Routed 

Percent 

Run-off 

Routed 

Run-off 

Routed 

Flood 

Of 

Discharge 

Discharge 

D1  scharge 

D1  scharge 

Stage 

Pf* 

(CFS) 

(CFS) 

(CFS) 

(CFS) 

(FT) 

10 

3854 

1147 

3944 

1547 

1425 

20 

7708 

3903 

7888 

4383 

1426 

30 

11562 

8127 

11832 

8738 

1427 

40 

15416 

11939 

15776 

12645 

1428 

50 

19270 

15514 

19720 

16112 

1429 

60 

23124 

19780 

23708 

20900 

1430 

70 

26979 

23685 

27747 

24835 

1431 

80 

30833 

27422 

31785 

28816 

1431 

100 

38547 

34933 

39859 

37062 

1432 

Based  on  the  above  results,  the  spillway  Is  capable  of  passing  only 
10%  of  the  PMF.  Since  this  value  Is  less  than  50%  according  to  the 
guidelines,  the  spillway  Is  deemed  to  be  severely  Inadequate.  This 


# •• 


analysis  Indicates  the  dam  would  be  overtopped  by  approximately  7 
*•  feet  from  the  PMF.  A more  Indepth  study  In  regards  to  the  evaluation 

of  the  spillway  capacity  Is  therefore  recommended.  If  futher  analy- 
sis confirms  these  Phase  I Investigation  results.  It  Is  then  recom- 
mended that  the  owner  modify  the  structure  to  provide  for  additional 
spillway  capacity. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  And  Data  Review 

The  various  segments  of  this  concrete  dam  retain  structural  stability 
at  this  time  with  no  indication  of  misalignment,  settlement,  or  other 
structural  movement.  The  dam's  southerly  abutment  is  formed  where 
the  concrete  section  meets  a vertical  face  of  bedrock;  much  of  the 
northerly  and  center  sections  of  the  dam  have  most  of  their  area 
founded  on  a visible  surface  of  the  areas  bedrock.  Generally,  the 
concrete  surfaces  of  the  various  dam  areas  are  in  relatively  good 
condition.  However,  cracks  exist  at  various  locations,  including  the 
spillway  and  forebay  areas  through  which  limited  seepage  does  occur. 

A limited  section  of  the  northerly  segment  of  dam,  near  the  general 
vicinity  of  the  electrical  substation  which  is  immediately  adjacent 
to  the  downstream  side  of  the  dam/ impounding  area,  shows  spalling  of 
the  concrete  face  and  an  indication  of  hollowness  beneath  the  top 
cap. 

Concrete  buttresses  for  the  gated  section  of  the  dam  (4  gates)  next 
to  the  main  spillway  are  generally  in  good  condition.  Vegetation 
brush  is  growing  in  the  rock  floor  of  the  area  between  buttresses  of 
the  most  southerly  two  gates,  however. 

Bedrock  is  exposed  below  the  downstream  toe  of  the  gated  spillway  and 
the  forebay  sections  of  dam.  This  rock  material  appears  to  be  sound. 
Limited  quantities  of  impounded  water  was  passing  into  this  down- 
stream area  through  the  gated  sections,  the  top  of  the  spillway  be- 
tween its  flashboards/stop  plank  joint,  and  leaking  dam  cracks/ 
joints.  It  did  appear  that  little/no  seepage  was  occurring  at  the 
construction  joint  between  the  dam  section  and  its  rock  foundation. 

Earth  fill  of  various  height,  apparently  placed  beyond  that  which  is 
indicated  by  design  drawings  dated  1927,  has  been  placed  against  the 
downstream  side  of  the  northerly  segment  of  dam  (between  the  forebay 
area  and  substation  referred  to  above)  and  also  the  southerly  segment 
of  dam  (angle-cornered  section  south  of  the  gated  segment).  Damp 
surface  conditions  for  the  earth  adjacent  to  the  northern  segment  of 
dam  indicate  some  seepage  is  occurring  in  this  general  area.  No 
evidence  of  seepage  was  noted  in  the  ground  surface  area  adjacent  to 
the  southerly  segment  of  dam. 

b.  Geology  and  Seismic  Stability 

The  dam  is  sited  on  Precambrian  alaskite,  a variety  of  granite.  Both 
banks  are  of  the  same  rock  type  and  the  south  abutment  is  a vertical 
cliff  of  this  same  rock.  A letter  of  June  6,  1927  indicates  that  the 
foundation  had  been  carried  down  to  bedrock  with  large  keyways  exca- 
vated. 
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Three  major  joint  sets  are  present.  Two  sets  are  high  angle  in  na- 
ture, with  dips  ranging  from  70°  to  vertical  and  trend  N80°E  and  from 
N20E  to  N30E.  One  set  has  a slight  dip  of  about  5°  upstream.  This 
last  joint  set  gives  the  appearance  of  layering  or  bedding.  No  po- 
rous seams,  fissures,  shear  zones  or  fracturing  were  observed. 

The  New  York  State  Geology  Map  (1970)  shows  no  faults  present  in  the 
immediate  area.  Buddington  (1972)  mentions  no  evidence  of  faulting 
in  the  area.  The  Preliminary  Brittle  Structures  Map  of  New  York 
(1977)  does  show  several  lineaments  of  unknown  origin  in  the  vicinity 
of  the  reservoir. 

Although  numerous  minor  earthquakes  have  been  recorded  in  the  region, 
the  only  earthquake  of  significance  (V  on  the  Modified  Mercalli 
scale)  occurred  about  26  miles  northwest  of  the  dam  in  1922.  In 
1974,  nine  minor  earthquakes  were  recorded  as  having  occurred  about 
14  miles  north- northwest  of  the  reservoir  and  102  events  were 
recorded  in  the  Blue  Mountain  Lake  region,  about  30  miles  to  the 
southeast. 

The  area  is  designated  as  being  in  Zone  2 of  the  Seismic  Probability 
Map.  Medium  intensity  earthquakes  of  VI  - VII  (Modified  Mercalli) 
are  considered  possible. 

c.  Data  Review  and  Stability  Evaluation 

Design  drawings  available  for  review  are  limited  to  those  which  show 
representative  cross-sections  of  the  various  segments  of  dam  and  the 
plan  layout  (drawings  dated  1927).  Information  on  the  foundation  ma- 
terial is  not  indicated  on  the  drawings  but  the  earlier  referred  to 
June  6,  1927  letter  indicates  a foundation  of  bedrock.  As  part  of 
the  present  study,  stability  evaluations  have  been  performed.  Sec- 
tions which  appear  as  the  most  critical  on  the  1927  drawings  have 
been  studied  (i.e.,  the  spillway  section  and  the  dams  southerly  seg- 
ment, because  of  the  greatest  height  to  cross-section  ratio).  For 
these  stability  studies,  properties  for  the  dam  material  and  founda- 
tion rock  (an  implied  presence)  have  been  assumed. 

For  both  dam  sections  analyzed,  a condition  for  a reservoir  elevation 
at  the  approximate  top  of  existing  spillway  stop  planks  was  assumed, 
with  ice  and  foundation  uplift  forces  acting. 

The  analysis  performed  (Appendix  D)  indicate  unsatisfactory  stability 
against  overturning  and  sliding  for  certain  combinations  of  condi- 
tions, as  summarized  in  the  tabulation  below.  The  Indicated  factors 
of  safety  show  the  ratio  of  moments/ forces  resisting  movement  as 
those  causing  movement;  a ratio  less  than  unity  represents  insta- 
bility. 
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RESULTS  OF  STABILITY  COMPUTATION 


I 


Case  Uplift 

0)  Spillway  section:  Yes 

water  level  at  top  No 

of  existing  spillway 
stop  planks,  down- 
stream water  level 
at  base  of  section. 

Ice  acting. 

(2)  Dam  Section,  south  end:  Yes 

water  level  at  top  of  No 

existing  spillway 
stop  planks,  down- 
stream water  level  at 
base  of  section.  Ice 
acting. 


Factors  of  Safety 

Overturning  Sliding 

0.88  0.71 

1.04  1.06 


2.2  4.5 

4.1 


Critical  to  the  analysis  and  resulting  Indication  of  stability  are 
the  Items  of  uplift  water  pressures  acting  on  the  base  of  the  dam  and 
the  permeability  of  the  site  foundation  rock.  The  analysis  uplift 
force  was  based  on  full  headwater  hydrostatic  pressure  acting  on  the 
dams  upstream  corner  (of  the  base)  and  a zero  tail water  hydrostatic 
pressure  acting  at  the  dams  downstream  corner.  The  resulting  trian- 
gular pressure  pattern  was  applied  to  100  percent  of  the  dam  base 
area.  The  uplift  force  resulting  represents  a condition  that  is,  to 
the  analysis,  very  significant  in  arriving  at  the  computed  unsatis- 
factory factor  of  safety  against  overturning  and  sliding. 

The  assigned  uplift  force  is  conservative,  but  could  be  too  severe  if 
the  dam  Is  embedded  In  sound  rock.  The  predicltlon  of  uplift  acting 
on  the  base  of  a gravity  dam  supported  on  rock,  without  boring  infor- 
mation on  the  permeability/seepage  properties  of  the  rock  stratum, 
represents  an  analysis  area  of  great  uncertainty.  If  the  rock  is 
very  sound  and  impermeable,  seepage  would  be  very  low  and  uplift 
pressures  of  significance  would  require  a long  period  of  time  to 
develop.  A conclusion  for  such  a condition  is  that  the  computed  up- 
lift may  not  exist  at  the  present  time,  and  only  develop  at  a future 
time.  Site  conditions  imply  the  existence  of  sound  rock,  with  no  ob- 
servations Indicating  seepage  pressures  at  the  downstream  construc- 
tion joint  between  concrete  dam  and  foundation  rock. 

\ 

For  the  spillway  section,  however,  the  factors  of  safety  computed 
while  neglecting  the  possibility  of  uplift  pressure  are  still  danger- 
ously low.  It  would  be  prudent  to  remove  the  stop  planks  to  reduce 
the  hydrostatic  force  presently  behind  the  dam  while  planning  a pro- 
gram to  accurately  evaluate  the  forces  (uplift  included)  In  action  on 
the  section,  with  the  anticipation  that  enlargement  and/or  reinforce- 
ment of  the  spillway  section  will  be  necessary. 
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The  northerly  segment  of  dam.  In  the  vicinity  of  the  electrical  sub- 
station, apparently  Is  an  area  of  seepage.  The  condition  should  be 
Investigated  furtheruto  ascertain  the  need  for  corrective  measures. 

As  a minimum,  location  where  seepage  occurs  through  joints/cracks  In 
the  concrete  section  should  be  checked  at  frequent  Intervals,  to  de- 
tect changes  In  conditions  which  Indicate  the  need  for  Immediate 
attention.  Any  program  to  improve  the  spillway  section  should  be 
extended  to  also  repair  other  sections  where  seepage  occurs. 


... 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

The  following  assessments  are  based  on  the  Phase  I visual  examination 

and  analysis  of  the  hydrology  and  hydraulics  and  analysis  of 

structrual  stability: 

1)  The  dam  visually  conforms  to  the  details  provided  In  the 
construction  drawings.  There  are  no  signs  of  deformation  or 
structural  distress  to  the  dam. 

2)  Minor  seepage  exists  In  the  section  north  of  the  forebay  near 
the  electric  substation. 

3)  Minor  seepage  exists  In  construction  joints  of  the  exposed  walls 
of  the  forebay. 

4)  Maintenance  of  the  sluice  gates  has  been  neglected.  No  evidence 
exists  at  the  present  that  these  gates  are  operative. 

5)  The  hydrology  and  hydraulic  analysis  Indicates  that  the  spillway 
capacity,  using  the  criteria  set  forth  in  this  report.  Is 
severely  inadequate. 

6)  No  evidence  could  be  found  to  indicate  that  peak  flows  through 
the  reservoir  could  pass  through  a natural  emergency  channel 
into  the  Little  River  drainage  basin. 

7)  The  stability  analysis  indicates  that  the  factors  of  safety 
computed  for  the  spillway  section,  even  while  neglecting  the 
possibility  of  uplift  pressure,  are  still  dangerously  low. 

8)  No  formal  program  of  dam  maintenance  or  surveillance  has  been 
adopted  by  the  owner. 

9)  Flows  across  the  spillway  are  directed  through  a conduit  which 
passes  underneath  the  mill  of  the  Newton  Falls  Paper  Company. 
Excessive  flows  in  this  channel  could  cause  structural  damage  to 
the  mill. 

7.2  REMEDIAL  MEASURES 

Based  on  the  above  assessments  of  the  dam,  the  following  remedial 

measures  are  recommended: 

1)  Investigations  should  be  undertaken  to  determine  the  cause  of 
seepage  through  the  fill  north  of  the  forebay.  Based  on  the 
findings  of  this  Investigation,  remedial  measures  should  be 
taken  to  eliminate  the  seepage. 
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2)  The  seepage  through  the  joints  of  the  walls  of  the  forebay 
should  be  monitored  and  repairs  made  to  eliminate  the  seepage. 

3)  The  sluice  gates  should  be  placed  In  operating  condition  and 
maintained. 

4)  Additional  hyrologlc  and  hydraulic  studies  should  be  undertaken 
to  determine  the  capacity  of  the  spillway.  Investigations 
should  be  undertaken  to  determine  If  an  emergency  outlet  through 
the  Little  River  does  exist  as  Indicated  In  correspondence  by 
the  designer  of  the  dam.  Based  on  the  findings  of  these  addi- 
tional Investigations,  spillway  capacity  should  be  Increased  to 
accommodate  peak  flows. 

5)  Investigations  to  determine  the  geological  conditions  at  the  dam 
structure  should  be  conducted.  An  engineering  analysis  should 
be  undertaken  to  fully  evaluate  the  stability  of  the  structure 
when  subject  to  static  loadings  which  could  occur  in  the  reser- 
voir area.  This  field  investigation  should  include  subsurface 
exploration  through  the  dam  into  the  foundation  to  determine  the 
properties  of  the  foundation  material.  Remedial  work  should  be 
undertaken  based  on  the  findings  of  these  additional  investiga- 
tions. 

6)  The  owner  should  immediately  institute  a formal  program  of 
operation  and  surveillance.  This  program  should  pay  special 
attention  to  periods  of  high  runoff. 

7)  Analysis  should  be  made  of  the  capacity  of  the  channel  which 
flows  beneath  the  Paper  Mill.  Remedial  measures  should  be  taken 
to  either  reroute  the  outlet  channel  or  to  accommodate  peak 
flows  In  the  channel  in  its  existing  location. 
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LOCATION  PLAN 


APPENDIX  A 

FIELD  INSPECTION  REPORT 


CHECK  LIST 
VISUAL  resmuoN 


CONCRETE/MASONRY  DAMS 


FOUNDATION  Not  visible.  Dam  surrounded  by  soil 

cover. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  I REMARKS  OR  RECOMMENDATIONS 


STAFF  GAGE  OF  RECORDER  None  noted. 


EMBANKMENT 


SHEET 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


SHEET  11 


CHECK  LIST  NAME  OF  DAM  Newton  Falls  Oam 

ENGINEERING  DATA 

DESIGN,  CONSTRUCTION,  OPERATION  ID  tt  M2 

PHASE  I 


RAINFALL/RESERVOIR  RECORDS  None. 


r 


x 

i/> 


BORROW  SOURCES  See  owner  for  available  data 

Not  known  to  exist. 


SPILLWAY  PLAN  See  this  report 


SHEET  15 


NEWTON  FALLS  DAM 

T7P.  H ^72 


CHECK  LIST 

HYDROLOGIC  6 HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  178.8  sq.  mi  . 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  ^2I 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  -- 


ELEVATION 

ELEVATION 

MAXIMUM  DESIGN  POOL 

TOP  DAM: 

1425 

CREST: 

a. 

Elevat ion 

1421 

b. 

Type 

Oqee 

c . 

Width 

5.5  ft. 

d. 

Length 

52  ft. 

e. 

Locat ion  Spi 1 lover 

South  end  of  dam. 

f.  Number  and  Type  of 

OUTLET  WORKS: 

Gates  4 Sluice  gates. 

a. 

Type  Wood  staved  pipe  to  power  plant  plus  gated  spillway. 

b. 

Location  Center  of 

dam. 

c. 

Entrance  Inverts 

1410 

d. 

Exit  Inverts 

1398 

e. 

Emergency  Draindown 

Facilities  Gated  spillway,  and  staved  pipe 

Gated  spillway  may  not  be  operatable. 


HYDROMETEOROLOGICAL  GATES: 

a.  Type  None 

b.  Location  None 

c.  Records  None 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


APPENDIX  B 


PREVIOUS  INSPECTION  REPORTS 


AND  CORRESPONDENCE 


3-22-21- Ha;:  iC-I'jM) 


STATIC  or  NEW  YORK. 


DEPARTMENT  OF 


&tatr  Sngtnri'r  mb  &urtf?gor 


ALBANY 


Received.  I 

Disposition..^^:.  OJ&23 

Foundation  inspected.. - 


Dam  No 


j/y  /■  r / . 


... , Watershed 


Serai  No 


Structure  inspected 


Application  for  the  Construction  or  Reconstruction  of  a Dam 

Application  is  hereby  made  to  the  State  Engineer,  Albany,  N.  Y.,  in  compliance  with  the  provisions  of  Chapter 
LXV  of  the  Consolidated  Laws  and  Chapter  647,  Laws  of  1911,  Section  22  as  amended,  for  the  approval  of  specifica- 
tions and  detailed  drawings,  marked il.;c!.'>!T.OJ}....F.ALlji>...Jf!AF.JjlH...C.Q  »„.UO.*....£...B.HCL..JN.Q...3i 

and  dated  lc<27 


herewith  submitted  for  the  | constructlon  of  a dam  located  as  stated  below.  All  provisions  of  law  will  be  com- 

IttWXICXCCKOtJO  J 

plied  with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application 


about Dec  lnt  j 1927 

(Date) 


i.  The  dam  will  be  on.  QaiffigatcllXo ...  River. flowing  into .StLawrenae-River. in  the 

town  of Horton.. Rails . County  of. StLarrenca 


and. a.t  .,tiie,...upper  . . Falls  in  ..Newt  o n . ..F  alla...  yiliaget 

(Give  exact  distance  and  direction  from  a well-know  bridge,  dam,  village  train  cross-roads  or  mouth  of  a stream) 


2.  The  name  and  address  of  the  owner  is N.e,2r.uQn...5,.8.11s.  Paper ...C.O.» 

3.  The  dam  will  be  used  for. pr.pdU.Q  Ing.  hydr.&Ul.lQ..  PQ\7.er. ! 

4.  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lands? .If.P.s 

5.  The  watershed  at  the  proposed  dam  draining  into  the  pond  to  be  formed  thereby  is .1.7.Q....8.<l“BJl 

1 

square  miles. 

6.  The  proposed  dam  will  have  a pond  area  at  the  spillcrest  elevation  of. not...X.n.Q57n. ,. ......acres 

and  will  impound noV..fcllO.V/n cubic  feet  of  water. 

7.  The  lowest  part  of  the  natural  shore  of  the  pond  is (.l.)...£c.0.1 feet  vertically  above  the  spillcrest, 

and  everywhere  else  the  shore  will  be  at  least (.5.) L.JT.tJ.fJ.lteet  above  the  spillcrest.  1921 


8.  The  maximum  known  flow  of  the  stream  at  the  dam  site  was 1930-Cubic  feet  per  second  on  ..M.d?... 

(Date) 


9.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  .caused  by  any  possible 
failure  of  the  proposed  dam  ...nothing  in  the  .river  ..gorge  bolo;;/..  until  .the  jBt.oi-aee 

pool  above  Provm,.o..FH.llo...acv*!Xo:..i;»n.tL...ia..rcachoci»  ..ba.in...rei>lftop#  Anothe: 

10.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  bouMers,  granite. 


shale,  slate,  litr.es! me.  ttc.l  ..  .Qr&ni*0 


I , / 
1 


this  page  is  best  qualify  pkagt* 

11.  The  material  of  the  ffltflfiKiwiih  the  current.  i<  .Granite  ....  a.  t!;,  rt|>i!loiv  t ckvu- 

t on  th.s  material  has  a top  slope  o.  . ..(Jl  l inches  vertical  to  a foot  horizontal  on  the  center  line  of  the  dam,  a 

vertical  thickness  at  this  elevation  of.linkn0W.ll.vt,  and  the  top  surface  extends  for  a vertical  height  of . 10G 

feet  above  the  spillcrest. 

12.  The  material  of  the  left  bank  is Or  Unit  R .;  has  a top  slope  ofc  iiTi'inches  to  a foot  horizontal,  a 

thickness  of.untnowifeet,  and  a height  of. ..100 feet.  Lftft  Obit  tins  lit  is  P.  vci’t  lcnl  cliffy 

13  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing,  effect 
of  exposure  to  air  and  to  water,  uniformity,  etc. From.  provloUB  Conutructlon  and,  Vifllbloi 

ln£iiaatixuifl.f....thia  is  an  impervloujs  granite  formation  at  ail  polnta- 

...bcaoath  the  site  ana  Its  adjacent  e cructures . 

14.  If  the  bed  is  in  layers,  are  the  layers  horizontal  or  inclined?....  inclined  If  inclined  what  is  the 

direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  dam  and  the  inclination  and  direction  of  the 
layers  in  a plane  perpendicular  to  the  horizontal  outcropping Slight  . . dip. ..  UP.8  tUC.  9 O 


15.  What  is  the  thickness  of  the  layers? fr.GIQ.15  * UIW.ttTd a 

16.  Are  there  any  porous  seams  or  fissures? SO-Tlft  suTf  ac«  ChncK  ing ...but ..  othnr’TiBw 

...flP.l.id..gra.ni.t.e...  ledge..  w.it.l..i....no.soft8eam8 


17.  Wastes.  The  spillway  of  the  above  proposed  dam  will  be  ♦ ...feet  long  in  the  clear;  the  waters 

will  be  held  at  the  right  end  by  a .Q.OnCr.e.tbC. ..r/.&.ll the  top  of  which  will  be S’  A*  ..feet  above 

the  spillcrest,  and  have  a top  width  of 3 *. feet;  and  at  the  left  end  bv  a non-«pillray  dam 

the  top  of  which  will  be A*. feet  above  the  spillcrest,  and  have  a top  width  of  ...  At feet. 

18.  There  will  be.also  for  flood  discharge  and  the  bottom  will  be  AA.!.. 

feet  below  the  spillcrest,  a sluice  or  gate feet  wide  in  the  clear  by feet  high,  and  the  bottom  will 

be..A.9.*.75.!.feet  below  the  spillcrest.  A 9*  diameter  conduit  leads  from  i&rr.  to  P.H."*  <4  SC  ,C; 

19.  Apron.  Below  the  proposed  dam  there  will  be  an  apron  built  of  Concrete  of  varyillj ..51.i53l.tll  { 

feet  long  across  the  stream feet  vide  and feet  thick.  The  downstream  side  of  the  apron 

will  have  a thickness  of feet  for  a width  of feet. 

20.  Plans.  Each  application  for  a permit  of  a dam  over  12  feet  in  height  must  Ite  accompanied  by  a location 
map  and  complete  working  drawings  in  triplicate  of  the  proposed  structure,  one  set  of  which  will  be  returned  if  they 
are  approved.  Each  drawing  should  have  a title  giving  the  parts  shown,  the  name  of  the  town  and  county  in  which 
the  dam  site  is  located,  ami  the  name  of  the  owner  and  of  the  engineer. 

The  location  map  (U.  S.  Geological  Quadrangle  or  other  map)  should  show  the  dxact  location  of  the  proposed 
dam;  of  buildings  below  the  dam  which  might  be  dar  aged  by  any  failure  of  the  dam;  of  roads  adjacent  to  or  crossing 
the  stream  below  the  dam,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape, 


I 


the  K i;  hi  ; i'il  tl.v  width  of  ' Hi  openings;  ru id  of  any  embankments  or  sleep  slopes  that  any  llooil  could  pass 
over.  Al.o  indicate  the  character  and  in c made  of  the  ground  below  the  dam. 

The  complete  v.>;king  thawings  should  give  all  the  dimensions  necessary  for  the  calculations  of  the  stability 
of  the  structure,  and  all  the  information  asked  for  below  under  “ Sketches."  There  may  be  attached  to  the  applica- 
tion any  written  reports,  calculations,  investigations  or  opinions  that  may  aid  in  showing  the  data  and  method  used 
by  the  designer.  State  the  assumed  ice  and  uplift  pressures  and  the  conditions  on  which  based. 

21.  Sketches.  For  small  and  unimportant  structures,  if  plans  have  not  been  made,  on  the  back  of  this 
application  make  a sketch  to  scale  for  each  different  cross-section  at  the  highest  point;  giving  the  height  and  the 
depth  from  the  surface  of  the  foundation,  the  bottom  width,  the  top  width  (for  a concrete  or  masonry  spill  at  18 
inches  below  the  crest),  the  elevation  of  the  top  in  reference  to  the  spillcrest,  the  length  of  the  section,  and  the 
material  of  which  the  section  is  to  be  constructed;  on  the  spilhvay  section  show  a cross  section  of  the  apron,  giving  its 
width,  thickness  and  material,  and  show  the  abutment  or  wash  wall  at  the  end  of  the  spillway,  giving  its  heights 
and  thickness.  Mark  each  section  with  a capital  letter.  Also  sketch  a plan;  show  the  above  sections  by  their  top 
lines,  giving  the  mark  and  the  length  of  each;  the  openings  by  their  horizontal  dimensions;  the  abutments  by  their 
top  width  and  top  lengths  from  the  upstream  face  of  the  spillcrest;  and  outline  the  apron.  Also  sketch  an  elevation 
of  each  end  of  the  dam  with  a cross  section  of  the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Elevations.  Also  give  the  elevations,  if  possible  from  the  Meaa  Sea  Level,  of  at  least  two  permanent 
Bench  Marks;  of  the  spillcrest  for  any  existing  dam  on  the  proposed  dam  site,  at  the  middle  and  at  the  ends  of  the 
spill;  of  the  spillcrest  for  the  above  proposed  dam;  and  of  the  spillcrest  of  any  adjacent  dams. 

23.  Samples.  When  so  instructed,  send  samples  of  the  materials  to  be  used  in  the  construction  of  the  pro- 
posed dam,  using  shipping  tags  which  will  be  furnished.  For  sand,  one-half  a cubic  foot  is  desired  (exclusive  of  any 
stone  over  J inch  in  size  mixed  therewith) ;, for  qement,  three  pints;  and  for  the  natural  bed,  twenty  cubic  inches  if 

I 

of  ledge  and  one-half  a cubic  foot  if  of  soil. 

24.  Inspection.  State  how  inspection  is  to  be  provided  for  during  construction S.Upe.r.Ylfl.l.QIl 



25 . Water  Supply.  Are  the  waters  impounded  by  the  above  dam  to  be  used  for  a public  water  supply?.. .Yoa  • 
Has  an  application  under  the  provisions  of  Article  IX  of  the  Conservation  Law  for  such  use  been  made  to  the  Water 
Control  Commission,  Albany,  N.  Y ? 


Fhen  the  Impounded  vrater  reaches  an  elevation  of  more  than  one 
foot  above  spillvray,  part  of  the  discharge  rill  pana  out  of  the 
pond  by  way  of  Little  River,  a branch  v/hich  er.tern  the  Oswegatchie 
a few  miles  below.  It  is  proposed  to  control  thie  flood  relief 
feature  by  installing  gates  and  dyke  as  experience  warranto. 


4 M.  AM  soc.  c.  r. 

DAMS . C/  VA'.S  *no  HYDTAULIC 
POWER  DEVELOPMENT 


William  II.  Citshman 

CIVIL  AM)  HYDRAULIC  ENGINEER 

TRUST  COMPANY  HUII.DING 
WATRKTOVN.  N.  Y. 


PHONE  23 OS 

SUPERVISION  OF  CONSTTUCTION 
WATER  POWER  APPRAISALS 


Watertown,  N.Y.  Nov  15th,  1926. 


3tate  Engineer  And  Surveyor. 

Albany,  New  York. 

Dear  Sir:- 


- • 

I ■ - i V * 

r-  ' 




xl.M 


I am  designing  a dam  for  the  Newton  Falla  Paper  Co. 
at  their  plant  location  on  the  Oawegatchie  river. 

I would  like  the  blanka  which  you  require  to  be  filled 
out  giving  you  the  proper  Information  to  pasa  upon  the  design. 

X have  mislaid  previous  Information  dealing  with  the 
requlrmente  as  to  "upward  pressure"  yiTiun^irwn*  1. 

I may  nay  that  the  dam  will  be  40  feot  high  but  that 
this  highest  portion  is  not  an  overfall  section. 

Thanking  you  for  prompt  service,  I remain: 


Yours  very  respectfully: 


ARMOK-BW 


I 


Hovenber  16,  1926. 


Hr.  William  I!.  Cashman, 
Trust  Company  Jiullding, 
via  ter  town,  II.  Y. 

Dear  Sir: 


Acknowledgment  Is  made  of  your  letter  of  Hoy.  15. 

1926  concerning  the  reconstruction  of  a dam  for  the  liewton 
Falls  Paper  Co.  on  the  Oswegatohie  River. 

This  company  owns  several  dams,  and  a U.  S.  G.  3. 
sheet  Ho.  138  is  enclosed  to  mark  the  exact  location  of  these 
dams.  The  scale  of  the  nap  is  one  inch  to  the  mile.  There 
are  also  enclosed  report  forns  to  be  filled  out  for  the  dams 
of  the  co  mpany  other  than  the  one  to  be  reoonotruoted. 

There  is  also  enclosed  an  application  form  for  the 
oonstruotion  of  a dam.  Kindly  fill  out  the  application  as  com- 
pletely as  possible,  making  the  okotohes  as  requested  under 
Section  21.  if  drawings  are  not  propared. 

If  the  bed  is  an  Impervious  granite  rook,  the  up- 
lift pressure  undor  the  dam  can  be  taken  at  1/4  of  the  pressure 
due  to  the  upstream  maximum  static  head  at  the  intersection  of 
the  upstream  face  with  the  base  line  of  the  dam,  and  deoreasing 
uniformly  along  the  line  of  the  baso  to  1/4  of  the  pressure  due 
to  the  downstream  maximum  static  head  at  the  intersection  of 
the  downstream  face  bevel  with  the  base  line  of  the  dam.  If 
the  bed  is  of  earth,  use  2/3  Instead  of  1/4  in  the  above. 

t 

On  the  spillway  eeotlon  it  should  be  assumed  that  * 

on  aooount  of  the  velooity  of  high  flows,  there  will  be  no 
wolght  from  the  waters  on  the  orest  or  on  the  downstream  face. 

The  wolght  of  tho  conorote  must  not  be  assumed  greater  than  , 

140.6  pounds  per  eublo  foot  or  2-1/4  times  the  weight  of  water. 

For  a dun  40  foot  in  height  above  any  point  in  > 

the  bed  tho  ioe  prooouro  should  bo  takon  as  at  least  7000  pounds 
per  linear  foot  for  a vortical  upstream  fuoo.  This  onn  be 
reduced  ono-half  if  the  spillway  bo  provided  with  a bevel  at 


% 


Mr.  \Tilliaja  H*  Cnshnan-2  11-16-26. 


ot  the  top  of  the  upHtretuii  faoe  of  at  least  1 foot  lioriKontal 
to  2 feet  vertical  rounded  at  the  top  and  thie  bevel,  carried 
up  on  tiio  non- overflow  parts* 

‘•e  boliovo  the  tiuxinun  vortical  flow  would  be  40 
cecond  f'jet  pir  a pi  are  .ulle  of  the  drainage  area. 


Very  truly  yours, 

Roy  C*.  Finch, 
xJtKte  i-iirjincor. 


Knol. 


^e^uty  State  3‘>n*inesr. 


PMONI  15  10 


M AM  !.UC  C I 
, .DAM1-,  i ANAIS  mu  HfUIU  lill 
POW1H  l»f  VLLOPMf  NT 


) i % ''Jfip 


SUPCRVI^'Of.  or  CONS1RMC11CN 
WAT  t R POW.'l  Ff  A^RAISAlS 


William  II.  Cusiiman 

CIVIL  AND  1IYDIIAULIC  KNCINBRR 

TIU’ST  COMPANY  liril.DINCi 
WATKHlOWN,  Nl.  Y. 


Watertown,  N.Y.  Mar  21st,  1927* 


Ur.  Thoa.  L.  Watkins 

Office  of  State  Engineer,  Albany,  N.Y. 

Dear  Sir:~ 

I have  your  letter  of  inquiry  dated  Mar  16th. 

In  the  seven  years  of  rooorded  gaugings,  taken  at  Newton 
Palls  and  Cranberry  Lake,  the  highest  discharge  is  dated  Mar  24th, 
1921,  l.o.  1930  o.f.s.  Your  maximum  requirment,  as  per  letter  of 
Mr.  Lannigan  dated  Nov  16th,  1926,  is  40  o.f.s.  per  sq-mi,  which 
applied  to  166  sq-mi  of  drainage  area  gives  6640.  o.f.s. 

Using  a maximum  water  elevation  of  (1423)  as  oompared 
to  this  theoretical  maximum  discharge,  our  oaloulatlons  show  our 
designs  to  be  capable  of  the  following  discharge  oapaoity.  Viz. 


4*  lin  ft  of  spillway  at  (1421)  i.e.  4'  debth 
4 sluice  gates  7*  x S'  at  11.5Kfoot  head 
discharge  through  9'  penstock 
Sluice  valve  in  Porebay  2'  x 2* 

Total  discharge  capaoity,  — — 


12S 7-4  o.f.s* 
4928.  • 

400.  • 

71.  « 

6686.4 ■ 


This  discharge  oapaoity  oovers  the  extreme  maximum 
condition  requirment. 

As  a matter  of  aotual  praotioe  this  water  elevation 
would  not  be  reached  as,  when  the  pond  elevation  exceeds  (1422*3) 
a portion  of  the  water  would  back  up  into  Chaumont  swamp,  flow 
over  the  "divide*  and  be  discharged  through  Little  River. 

The  limit  of  this  relief  discharge  oapaoity,  via  Little 
River, is  limited  only  by  a reasonable  consideration  of  the  rights 
of  property  owners  (other  than  the  Newton  Palls  Paper  Co)  along 
that  stream. 

The  large  sluice  gate  oapaoity  designed  is  expressly 
intended  to  keep  the  head  water  elevation  below  (1422.J)  and  divert 
no  water  through  Little  River.  If  experience  warrants  it  this 
Company  proposes  to  build  a dyke  at  the  Chaumont  Swamp  "divide" 
with  emergency  flood  gates;  this  is  for  the  future  however  and 
meantime  the  situation  seeroa  to  be  entirely  safe. 


D AMS  (.ANAI  S *».  - HVOMAiJUC 
PGWtH  Ui.  ALO^MENI 


SUPLRVISlON  or  CONSTRUCTION 
WATER  POWF.R  APPRAISALS 


William  If.  Cushman 

CIVIL  AM)  IIYHltATLIC  KNIilNRKH 

THI'ST  COMPANY  IBI'II.IMNE. 
WATKHTOM'M,  N.  Y. 


f\/u 

/'■CiJL  C 0/1  *v  • 1 U <r~~ 

s • 

Mr*  Thos.  L.  Y/atXins. 

Department  of  Publlo  WorXs. 
Albany i New  York* 


watertovm,  N.Y.  May  5th,  1927, 


Dear  Sir 

I received  your  letter  of  Mar  25th,  1927*  returning 
Sheet  No  3 of  the  designs  for  the  Newton  Falls  Paper  Company' o 
proposed  construction,  with  suggested  alterations* 

I am  submitting  a new  Sheet*  llo  8,  showing  ohanged 
design  intended  to  meet  your  oritioiom  to  Sheet  No  3* 

Talcing  up  Seotion  • 0-0";  I may  say  that  the  full 
section,  25  feet  high,  only  occurs  at  the  point  marXed  *0"  (No  8) 
on  the  soxith  wall  of  the  Forebay.  The  Forebay  design,  as  shown 
on  No  4,  is  a box  liXe  structure  with  internal  dimensions  22'  x 
26 1 , imbedded  in  the  solid  rocX  formation.  The  North  Forebay 
wall  is,  at  its  extreme  hight,  only  15  feet  above  rooX  level 
(at  H).  This  north  wall  is  rendered  still  more  stable  on  account 
of  the  top  floor  construction  shown  on  No  4* 

When  the  Forebay  is  full  the  pressure  at  "H"  is  a 
•balanced  pressure";  when  the  Forebay  i3  empty  the  wall  "H"  is 
supported  by  the  other  walls,  aoting  as  buttresses,  and  by  the 
top  floor  construction;  or  by  the  whole  forebay  structure  aoting 
as  a unit* 


At  the  point  "0"  no  ice  pressure  can  ooour  as  ioe,  if 
it  oould  conceivably  be  formed  in  the  rapid  flowing  water, 
would  subject  the  turbines  to  hazard  and  require  the  closing  of 
the  Forebay  gates  and  consequently  emptying  the  Forebay. 

At  the  point  "K-K"  the  wall  is  only  10  feet  high  above 
rooX  and  shows,  on  No  8,  an  ample  factor  against  all  pressures 
to  which  it  could  be  subjected. 

In  deference  to  your  views  a new  seotion  "B-B"  is 
submitted  on  No  8.  The  thioXness  of  the  breast  wall  has  been 
increased  and  the  base  widened.  The  factor  of  safety,  without 
oondidering  the  weight  of  the  gate  hoist  (oOOOf)  and  stems,  seems 
to  be  high  enough  to  meet  all  requirmento.  This  is  essentially 
a reinforoed  structure  but  the  steel  design  had  not  been  figured 
at  the  time  Sheet  No  3 was  submitted  to  you. 

In  order  to  get  a proper  delivery  of  the  gates,  hoists 


May  5th,  1927 
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State  Engineer 


and  Gate  frames,  the  Company  contracted  for  this  material.  On 
that  account  I have  left  the  Sluloe  Gate  pier  widths  at  2 feet. 

As  the  total  pressure,  If  concentrated  on  a one  foot  section  of 
the  base,  is  only  l/20  of  the  crushing  strength  of  ooncrete,  I 
judge  that  you  will  approve  this  later  design. 

Generally  considered  the  flow  of  the  Oswegatohie  is 
olosely  regulated  at  Newton  Palls.  The  14  years  of  gaugings 
shows  around  300  c.f.s.  for  9-1/2  months  in  the  year  with  very 
little  variation.  The  total  Annual  Average  flow  is  only  35I  o.f.s. 
Showing  the  close  regulation  that  is  maintained. 

The  Newton  palls  Paper  Company's  use  of  this  300  o.f.s* 
during  the  24  hour  period,  averages  3/5  for  the  day  and  2/5  for 
the  night  period.  This  is  stated  to  show  average  conditions 
with  reference  to  ice  pressure.  Normally  the  ice  above  the  dam 
disintegrates  in  the  pond  long  after  the  “spring  freshet-  period 
has  passed.  Ice  Jams  at  flood  peak  do  not  ocour.  At  other  times 
during  the  winter  period  water  level  is  maintained  dose  to  crest 
level, for  obvious  reasons,  and  any  ioe  pressure  would  have  to  be 
figured  as  applying  at  this  elevation.  As  3/5  of  the  daily  flow 
is  used  daytimes  and  2/5  nights,  a fluctuation  of  pond  level 
necessarily  occurs,  whioh  would  probably  prevent  a rigid  connection 
between  field  ioe  and  the  dam. 

However,  on  the  theory  that  this  Company  might  discon- 
tinue the  operation  of  their  water  power  and,  on  the  rather  remote 
possibility  of  their  not  drawing  down  the  pond  by  opening  the 
Sluloe  Gates,  in  case  of  such  discontinuance;  then  the  dose 
manipulation  of  the  flow  might  cease  and  the  conditions  favor  an 
onobstructed  spillway.  To  meet  your  views,  in  this  respect,  I 
am  submitting,  on  No  8,  a rollway  section  60  foot  long  (A-A) 
with  the  bridge  over  it  eliminated.  ( somewhat  longer  than  the 
crest  of  the  next  dam  above). 

At  the  point  marked  “F“  (on  No  8)  a timber  dam  is  now 
in  use;  its  function  being  to  prevent  water,  above  elevation  1417, 
from  flowing  down  a portion  of  the  river  bed  indicated  by  the 
arrow.  The  territory  between  the  timber  dam  looatlon  ( “F“)  and 
the  proposed  Forebay  is  mostly  bald  granite  ledge.  The  old  river 
bed,  as  indicated  by  the  arrow,  is  similarly  a rocky  gorge  leading 
direotly  to  the  present  main  channel.  I am  showing, on  No  8,  an 
additional  spillway,  66  feet  long,  with  a crest  level  1*-  6“ 
above  the  main  dam  (Section  A-A).  in  the  event  of  extreme  high 
water,  those  two  spillways  would  oover  your  requirment. 

I am  sending  you  copies  of  sheets  No  4 end  No  8 to 
enable  you  to  oheck  up  my  statements.  I have  written  rather  fully 
in  order  to  show  you  the  whole  situation,  as  I see  it,  but  most 
distinctly,  not  to  argue  or  to  exhibit  any  “pride  of  opinion". 


I trust  that  you  will  approve  these  amended  designs. 


COPY 


I 

I 
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Tatertown,N.Y 
Jane  6,  1927 


• » 


Vx.  Hoy  F.  Hall, 

District  Engineer, 

Tate r town,  H.  Y. 

Dear  Sir: 

On  June  4th  I made  an  inspection  of  the 
foundation  for  the  fore  bay  and  the  north  wall  sec- 
tion of  the  dam  being  built  by  the  Newton  Falls  Paper 
Company  at  Newton  Falls,  N.  Y. 

I found  that  the  foundation  had  been  carried 
down  to  bed  rock  with  large  keyways  excavated.  All  frag- 
ments of  loose  rock  have  been  removed. 

I did  not  notice  any  seams  in  the  foundation 
rook.  Before  the  concrete  is  poured  the  foundation  rock 
will  be  thoroughly  washed. 

The  foundation  is  satisfactory. 

Yours  very  truly, 

CHARLES  C.  CASSEL, 


CCC/J 


Resident  Engineer 
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(NOTICE:  After  filling  out  one  of  these  forms  as  completely  as  possible  for  each  dam  in  your  district,  return  it  at  once  to  tho 
Conservation  Commission,  Albany.) 

State  of  New  York 

Conservation  Commission 

Albany 


/ / !J  i 

DAM  REPORT  ^ 


Conservation  Commission, 


(Date) 


Division  of  Waters. 


Gentlemen  : 


I have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 

the...^2e'.jewrr^st»^ — :r. ..  .-.L . ..  .*:&£. _ . . $r., Dam. 

This  dam  is  situated  upon  the..Z^!i 

(Give  name  o ( stream) 


in  the  Town  of.. 


b y / 

County, 


about >j_.,..>a.v : from  the  Village  or  City  of . . i. 

^ (State  distance)  ^ 

The  distance... stream  from  the  dam,  to  the.^t_£i/.S<c.k-..3^..Cil , 

(Up  or  down)  (Give  name  of  nearest  important  stream  or  of  a bridge) 

is  about :L..jCr.. 

(State  distance)  ^ 

The  dam  is  now  owned  by._>i/jL:L^..^s...!l£^£-ju./.<?,/.^L...^..,2(l^^A^«T^.2.cu^ 

(Give  name  and  address  in  full) 

and  was  built  in  or  about  the  year.../...^..^;>.T....,  and  was  extensively  repaired  or  reconstructed 
during  the  year 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of  _ i,-»^  <x  -J-y-vv 

(State  whether  of  masonry. /oncrete  or  timber) 

and  the  other  portions  arc  built  of ^. ... ^ v. .... . ii,-.ra  .-a . .1 . j ^ 

(State  whether  of  masonry,  concrete,  earth  or  timber  with  or  without  rock  fill) 

As  nearly  as  I can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 
of  the  dam  is.....ljr:c..;.t. and  under  the  remaining  portions  such 


foundation  bed  is 


(In  the  space  below,  make  a third  sketch  showing  the  general  plan  of  the  dam,  and  its  approximate  position  in  relation  to  buildings  or 
other  conspicuous  objects  in  the  vicinity.) 


I of  tk?  dam,  and  its  approximate  position  in  relation  to  buildings  or 


A'-C  k-A  / I. '-i *■  •/ 


(In  the  space  below,  mike  one  sketch  showing  the  lorm  t 
dim  and  outline  the  abutment,  and  a second  sketch  show; 
dam.  Show  particularly  the  greatest  height  of  the  daui  al 
as  nearly  as  you  cm  learn.) 


W — * 
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(In  the  spate  below,  make  one  sketch  showing  the  form  and  dimensions  of  a cross  section  throueh  the  spillway  or  waste-weir  of  thia 
dam  and  outline  the  abutment,  and  a second  sketch  showing  the  same  information  for  a cross  section  through  the  other  portion  of  the 
dam.  Show  particularly  the  greatest  height  of  the  dam  above  the  stream  bed,  its  thickness  at  the  to?,  and  thicknes*  at  the  bottom* 
as  nearly  as  you  can  learn.) 


. f7^  l ) 1 r'  'Jr. 

si-  . U fj-' 
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f — *i  * 
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f^/L  f 


feet.  The  spillway  or  waste 


The  total  length  of  this  dam  is. 

weir  portion,  is  about feet  long,  and  the  crest  of  the  spillway  is 

about .1 feet  below  the  abutment. 

The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be  used 
for  drawing  off  the  water  from  behind  the  dam,  are  as  follows 


At  the  time  of  this  inspection  the  water  level  above  the  dam  was. 


above  crest  ^e  spillway. 

(State  briefly,  in  the  space  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bad  condition,  describing  particularly 
any  leaks  or  cracks  or  erosions  which  you  may  have  observed.) 


Reported  by 


(Signature) 


(Addresa — Street  and  number.  P. 


Box  or  K.  P.  D.  r*#ut<) 


(Name  of  place) 
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APPENDIX  C 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 
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Miff  A NEWTON  FALLS  DAN 
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585. 

584. 

583. 

582. 

58*. 

578. 

577. 

574. 

572. 

57*. 

547. 

545. 

STOR 

Z48. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

Z48. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

249. 

249. 

249. 

250. 

252. 

255. 

242. 

271. 

285. 

305. 

335. 

378. 

44Z. 

534. 

458. 

818. 

1*15. 

1248. 

1515. 

1811. 

2130. 

2444. 

2809. 

3153. 

3487. 

3804. 

41*2. 

4372. 

4418. 

4839. 

5*39. 

5218. 

5378. 

5521. 

5448. 

5759. 

5858. 

5944. 

4018. 

4082. 

4137. 

4183. 

4222. 

4253. 

4277. 

4294. 

4309. 

4317. 

432*. 

432*. 

4315. 

4308. 

4297. 

4283. 

4244. 

4248. 

4227. 

42*4. 

418*. 

4154. 

4124. 

4098. 

PEAK  i 

4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUNE 

CFS 

585. 

585, 

577. 

313. 

22954. 

INCHES 

0.05  0.19 

0.30 

0.31 

AC-FT 

29*.  1144. 

1844. 

1898. 

STATION 

li  PLAN  If 

RTIO  2 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

44. 

47. 

47. 

48. 

50. 

53. 

57. 

42. 

7*. 

82. 

99. 

122. 

151. 

188. 

231. 

280. 

335. 

395. 

457. 

520. 

584. 

451. 

758. 

857. 

947. 

1*28. 

110*. 

1145. 

1222. 

1273. 

1317. 

1354. 

1389. 

1418. 

1442. 

1443. 

1479. 

1493. 

1504. 

1512. 

1517. 

1520. 

1522. 

1521. 

1519. 

1515. 

151*. 

1504. 

1497. 

1488. 

1479. 

1449. 

1459. 

1448. 

1434. 

1424. 

1411. 

1398. 

1385. 

4* 

im 

IA7 

|/t9 

JA*| 

STOR 

inn 

• At 

• At 

• At 

a At 

C-fb 

• At 

885. 

1163. 

1316. 

1636.  2129. 

2495. 

3829. 

3622. 

4261. 

4932. 

5619. 

6315. 

6975. 

7619.  8195. 

8726. 

9284. 

9632. 

18813. 

18351. 

1065#. 

11911. 

11139. 

11337.  11516. 

11651. 

11771. 

11871. 

11951. 

12814. 

12161. 

12193. 

12113. 

12121.  12117. 

12184. 

12882. 

12853. 

12816. 

11973. 

11924. 

11871. 

11812. 

11749.  11683. 

11613. 

11541. 

11466. 

11389. 

11311. 

PEAK  6 -HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 

CFS 

1522.  1519. 

1481. 

777. 

56744. 

INCHES 

1.12 

8.48 

8.75 

8.76 

AC-FT 

754. 

2939. 

4624. 

4692. 

STATION 

It 

PLAN  It 

RTIO  3 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69, 

69. 

69. 

69. 

69 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

78. 

71. 

73. 

75, 

79. 

85. 

93. 

185 

123. 

148. 

183. 

227. 

282. 

347. 

421. 

583. 

592. 

722. 

395. 

1867. 

1234. 

t39Z. 

1537. 

1668 

1786. 

1925. 

2856. 

2171 

2271. 

2358. 

2432. 

2495. 

2548. 

2591. 

2626. 

2653. 

2673. 

2687. 

2696. 

2699. 

2698. 

2692. 

2683. 

2671, 

2655. 

2637. 

2617. 

2594, 

2578. 

2544. 

2516. 

2488. 

2458. 

2428. 

2397. 

2365. 

2332. 

2299. 

STOR 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

746. 

746. 

747. 

758. 

755. 

766. 

785. 

813. 

855. 

916. 

1885. 

1135. 

1327. 

1681. 

1974. 

2454. 

3844. 

3743. 

4544. 

5433. 

6391. 

7396. 

8421. 

9438. 

18423. 

11353. 

12211. 

12987. 

13684. 

14384. 

14852. 

15332. 

15751. 

16113. 

16423. 

16685. 

16985. 

17886. 

17232. 

17345. 

17438. 

17488. 

17523. 

17537. 

17531. 

17588. 

17478. 

17418. 

17353. 

17278. 

17192. 

17898. 

16997. 

16889. 

16774. 

16655. 

16531. 

16484. 

16274. 

16141. 

16885. 

15868. 

PEAK  6-HOUR  24-HOUR  72-HCUR  TOTAL  VOLUHE 

CFS  2699.  2692.  2598.  1 

1351. 

98512. 

INCHES 

8.22  8.84 

1.31 

1.33 

AC-FT 

1336.  5156.  8843. 

8146. 

STATION 

It 

PLAN  It 

RTIO  4 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

93. 

93. 

95. 

97. 

188. 

186. 

113. 

124. 

148. 

164. 

198. 

244. 

383. 

376. 

462. 

561. 

696. 

911. 

1136. 

1365. 

1592. 

1813. 

2186. 

2374. 

2615. 

2829. 

3818. 

3184. 

3329. 

3454. 

3561. 

3652. 

3728. 

3798. 

3848. 

3879. 

3988. 

3928. 

3939. 

3943. 

3941. 

3932. 

3918. 

3988. 

3877. 

3858. 

3828. 

3787. 

3751. 

3713. 

3672. 

3638. 

3587. 

3542. 

3496. 

3458. 

3482. 

3354. 

3386. 

STOR 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

995. 

996. 

1888. 

1887. 

1822. 

1847. 

1885. 

1148. 

1221. 

1339. 

1513. 

1769. 

2135. 

2632. 

3272. 

4859. 

4991. 

6858. 

7242. 

8515. 

9842. 

11194. 

12536. 

13836. 

15859. 

16178. 

17184. 

18879. 

18869. 

19562. 

28166. 

28689. 

21137. 

21516. 

21833. 

22893. 

22382. 

22465. 

22585. 

22668. 

22716. 

22733. 

22723. 

22687. 

22629. 

22551. 

22455. 

22344. 

22217. 

22879. 

21929. 

21778. 

21682. 

21427. 

21245. 

21858. 

28867. 

28672. 

28473. 

28273. 

28878. 

S>N 


S 


PEAK  6-HOUR  Z4-H0UR  72-HOUR  TOTAL  VOLUHE 
CFS  3943.  3934.  3795.  1986.  144632. 

typucc  a o?  i ?1  i 07  i os 


6-/7 


STATION 

It 

PLAN  t< 

RTIO  5 

• m 

113. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

i ft 

115. 

116. 

117. 

118. 

121. 

126. 

132. 

141. 

155. 

175. 

215. 

247. 

385. 

379. 

478. 

578. 

752. 

1881. 

1268. 

1547. 

1841. 

2238. 

2621. 

2988. 

3389. 

3683. 

3864. 

4894. 

4295. 

4478. 

4621. 

4748. 

4856. 

4945. 

5818. 

5875. 

5118. 

5157. 

5182. 

5194. 

• ft 

5194. 

5183. 

5163. 

5134. 

5183. 

5878. 

5832. 

4998. 

4944. 

4895. 

4843. 

4789. 

4733. 

4675. 

4615. 

4554. 

4492. 

4429. 

4366. 

4382. 

4 ft 

STOR 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

• # 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1243. 

1244. 

1245. 

1251. 

1259. 

1277. 

1388. 

1356. 

1425. 

1527. 

1674. 

1891. 

2212. 

2669. 

3298. 

4898. 

5874. 

6239. 

7571. 

9843. 

18623. 

12272. 

13951. 

15612. 

17212. 

18712. 

28883. 

21313. 

22483. 

23364. 

24284. 

24934. 

25562. 

26196. 

26546. 

26918. 

27228. 

27458. 

27639. 

27767. 

27848. 

27886. 

27886. 

27851. 

27786. 

27693. 

27577. 

27438. 

27288. 

27184. 

26913. 

26789. 

26493. 

26267. 

26831. 

25788. 

25539. 

25285. 

25825. 

24763. 

24498. 

24238. 

PEAK  6-HOUR  24-HOUR  72-HQUR  TOTAL  VOLUHE 

CFS  5194.  5179.  4986.  2628. 

191258. 

INCHES 

8.42  1.61 

2.55 

2.57 

AC-FT 

2569.  9894.  15643. 

15814. 

STATION 

1' 

PLAN  If 

RTIO  6 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

• • 

138. 

139. 

148. 

142. 

145. 

151. 

158. 

178. 

186. 

218. 

246. 

297. 

366. 

454. 

564. 

737. 

1886. 

1384. 

1624. 

2818. 

2495. 

2967. 

3421. 

3847. 

4235. 

4584. 

4892. 

5175. 

5488. 

5743. 

5966. 

6154. 

6389. 

6435. 

6534. 

6618. 

6664. 

6698. 

6715. 

6717. 

6715. 

6688. 

6644. 

6598. 

6544. 

6482. 

6413. 

6338. 

6259. 

6175. 

6187. 

5996. 

5982. 

5887. 

5789. 

5618. 

5511. 

5418. 

5389. 

5288. 

STOR 

1491. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1491. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1491. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1491. 

1491. 

1492. 

1494. 

1588. 

1511. 

1533. 

1578. 

1627. 

1718. 

1832. 

2889. 

2278. 

2654. 

3283. 

3948. 

4988. 

6888. 

7485. 

9877. 

18836. 

12723. 

14691. 

1 

16686. 

18657. 

28554. 

22331. 

23954. 

25488. 

26696. 

27827. 

28811. 

29657. 

31377. 

38983. 

31484. 

31898. 

32218. 

32453. 

32627. 

32739. 

32794. 

32799. 

32759. 

32679. 

32563. 

32415. 

32248. 

32848. 

31818. 

31577. 

31328. 

31849. 

38766. 

38473. 

38171. 

29862. 

29548. 

29229. 

28988. 

28584. 

28258. 

27933. 

PEAK  6-HOUR  24-HOUR  7Z-H0UR  TOTAL  VOLUHE 


CFS  6717 

6696 

6393. 

3346. 

243362. 

INCHES 

8.54 

2.86 

3.24 

3.28 

AC-FT 

3322 

12687.  19918. 

28123. 

STATION 

ti  PLAN  W 

RTIO  7 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

162. 

163. 

166. 

178. 

176. 

185. 

198. 

217. 

245. 

287. 

346. 

426. 

538. 

672. 

947. 

1261. 

1687. 

2847. 

2593. 

3146. 

3692. 

4217. 

4789. 

5169. 

5688. 

6144. 

6541. 

6884. 

7178. 

7426. 

7633. 

7883. 

7939. 

8844. 

8121. 

8174. 

8284. 

8214. 

8286. 

8182. 

8144. 

8893. 

8831. 

7968. 

7879. 

7791. 

7696. 

7595. 

7498. 

7388. 

7267. 

7151. 

7833. 

6912. 

6791. 

6668. 

AMV 

6471 

A70S 

— - - 


* 


STOP 


1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1748. 

1741 

1743. 

1749. 

1743. 

1788. 

1832. 

1898. 

1995. 

2137. 

2344. 

2448 

3194. 

3737. 

4414. 

5725. 

7113. 

8727. 

18578. 

12422. 

14814. 

17894 

19413. 

21482. 

23874. 

25932. 

27884. 

29479. 

38958. 

32238. 

33337. 

34285 

35184. 

35755. 

34312. 

34739. 

37878. 

37328. 

37497. 

37594. 

37427. 

37482 

37525. 

37412. 

37239. 

37139. 

34887. 

34547. 

34242. 

35954. 

35432. 

35291 

34938. 

34573. 

34198. 

33817. 

33429. 

33837. 

32441. 

32244. 

31845. 

31444 

PEAK  6-HOUR  Z4-H0UR  72-HOUR  TOTAL  VOLUME 
CFS  8214.  8187.  7817.  4194.  297844. 

INCHES  1.46  2.52  3.97  4.11 

AC-FT  4*42.  15512.  24388.  24428. 


STATION  If  PLAN  It  RTIO  8 


184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

185. 

187. 

189. 

194. 

281. 

211. 

224. 

248. 

288. 

328. 

395. 

487. 

484. 

843. 

1157. 

1514. 

1949. 

2545. 

3145. 

3793. 

4413. 

5889. 

5498. 

4353. 

4934. 

7444. 

7888. 

8249. 

8595. 

8849. 

9894. 

9281. 

9438. 

9541. 

9455. 

9715. 

9744. 

9747. 

9725. 

9483. 

9422. 

9544. 

9451. 

9355. 

9257. 

9149. 

9835. 

8914. 

8787. 

8454. 

8521. 

8383. 

8242. 

8188. 

7954. 

7811. 

7445. 

7519. 

7373. 

STOP 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1988. 

1988. 

1998. 

1993. 

1999. 

2815. 

2844. 

2893. 

2149. 

2281. 

2443. 

2479. 

3824. 

3538. 

4278. 

5244. 

4543. 

8114. 

9945. 

12874. 

14483. 

14894. 

19483. 

22185. 

24494. 

27184. 

29514. 

31425. 

33588. 

35145. 

34574. 

37884. 

38854. 

39748. 

48473. 

41848. 

41538. 

41895. 

42158. 

42312. 

42393. 

42488. 

42342. 

42224. 

42859. 

41847. 

41595. 

41388. 

48998. 

48444. 

48274. 

39884. 

39474. 

39853. 

38418. 

38173. 

37719. 

37259. 

34795. 

34327. 

35857. 

35384. 

34914. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 
CFS  9747.  9711.  9241.  4855.  352857. 

INCHES  1.78  2.98  4.7#  4.75 

AC-FT  4818.  18338.  28913.  29177. 


STATION  1>  PLAN  It  RTIO  9 


238. 

238. 

238. 

238. 

238. 

238. 

238. 

238. 

238. 

238 

238. 

238. 

238. 

238. 

238. 

238. 

238. 

238. 

238. 

238 

238. 

238. 

238. 

238. 

238. 

238. 

238. 

230. 

238. 

238 

231. 

231. 

233. 

237. 

242. 

251. 

244. 

283. 

318. 

358 

418. 

494. 

489. 

854. 

1185. 

1574. 

2184. 

2794. 

3535. 

4382 

5888. 

4141. 

7818. 

7893. 

8491. 

9399. 

18129. 

18759. 

11294. 

11748 

12123. 

12427. 

12448. 

12851. 

12984. 

13878. 

13114. 

13122. 

13897. 

13843 

12944. 

12841. 

12739. 

12599. 

12444. 

12274. 

12897. 

11988. 

11711. 

11587 

11298. 

11184. 

18847. 

18448. 

18427. 

18285. 

9983. 

9742. 

9541. 

9334, 

STOR 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2485. 

2484. 

2487 

2491. 

2499. 

2518. 

2555. 

2417. 

2711. 

2851. 

3853. 

3349. 

3783 

4423. 

5338. 

4588. 

8175. 

18129. 

12432. 

15854. 

17941. 

21824. 

24234 

27483. 

38483. 

33744. 

34591. 

39147. 

41458. 

43442. 

45157. 

44428. 

47851 

48872. 

49781. 

58357. 

58857. 

51217. 

51451. 

51573. 

51595. 

51527. 

51388 

51143. 

58884. 

58551. 

58178. 

49748. 

49298. 

48881. 

48287. 

47758. 

47195, 

44425. 

44843. 

45453. 

44855. 

44254. 

43458. 

43845. 

42441. 

41848. 

41241, 

i 


<z-n 


A 


CFS  131ZZ.  13I7Z.  1Z37a.  6473.  470Z18. 

' INCHES  1.06  4.M  6.Z7  6.33 

AC-FT  6485.  Z4561.  38539.  38881. 


ItlltHIH  HIXHHI 

SUB-AREA  RUNOFF  COMPUTATION 


ISTAQ 

ICOHP 

IECON  ITAPE 

JPLT 

JPRT 

INANE 

Z 

8 

8 8 

8 

8 

8 

4 • 

HTDROCRAPH  DATA 

IHYDC 

IUHG 

TAREA 

SNAP 

TRSDA  TRSPC 

RATIO 

ISNOU 

ISAHE 

LOCAL 

l 

1 

57.88 

8.8 

57.88  8.8 

8.8 

8 

1 

8 

4 4 

PRECIP  DATA 

SPFE 

PHS 

R6 

R1Z  R24 

R48 

R72 

R96 

8.8 

16.98 

77.88 

91.88  18Z.88 

188.88 

8.8 

8.8 

SPC  COMPUTED  BT  THE  PROGRAM  IS  8.853 

LOSS  DATA 

STRKR 

DLTKR 

RTIOL 

ERAIN 

STRKS  RTIOK 

STRTL 

CNSTL 

ALSMX 

RTIMP 

8.8 

8.8 

1.88 

8.8 

8.8  1.88 

1.88 

8.18 

8.8 

8.8 

UNIT  HTDROCRAPH  DATA 
TP#  6. ZB  CPBf.63  NT A#  • 


RECESSION  DATA 

STRTQf  115.18  QRCSNf  115.11  RTIORf  1.00 
PRO H HATE  CLARK  COEFFICIENTS  FROM  GIVEN  SNIDER  CP  AND  TP  ARE  TCI  7.18  AND  Rf  5.54  INTERVALS 


UNIT  HTDROCRAPH  34  END-OF-PERIOD  ORDINATES.  LACI  6.17  HOURS.  CPI  0.63  VOLI  1.18 


224. 

819. 

16Z3. 

2496. 

3244. 

3689. 

3781. 

3442. 

2889. 

2411 

Z81Z. 

1678. 

1481. 

1169. 

975. 

814. 

679. 

567. 

473. 

394 

3Z9. 

275. 

ZZ9. 

191. 

168. 

133. 

111. 

93. 

77. 

65 

54. 

45. 

38. 

31. 

END-OF-PERIOD  FLOU 
TINE  RAIN  EXCS  COMP  Q 
1 8.81  ' 1.08  115. 


2 

0.81 

0.00 

3 

8.01 

0.00 

4 

8.01 

0.00 

5 

0.01 

0.00 

6 

8.01 

0.00 

7 

0.0Z 

0.00 

8 

0.02 

0.00 

9 

0.0Z 

0.80 

18 

0.0Z 

0.00 

11 

0.0Z 

0.00 

12 

0.0Z 

0.00 

13 

8.07 

0.00 

14 

1.08 

0.00 

15 

0.10 

0.00 

16 

0.25 

0.00 

17 

8.09 

0.00 

18 

0.07 

0.00 

19 

0.01 

0.00 

28 

0.01 

0.00 

21 

8.01 

0.00 

22 

0.01 

0.00 

23 

0.01 

0.00 

24 

1.01 

0.00 

75 

A. It 

IN 

27 

f.U 

0.01 

28 

•.11 

0.01 

29 

1.11 

0.01 

31 

0.11 

0.01 

31 

0.34 

0.24 

32 

0.34 

0.24 

33 

0.34 

0.24 

34 

0.34 

0.24 

35 

0.34 

0.24 

36 

0.34 

0.24 

37 

1.11 

1.01 

38 

1.33 

1.23 

39 

1.67 

1.57 

41 

4.22 

4.12 

41 

1.55 

1.45 

42 

1.22 

1.12 

43 

0.16 

0.06 

44 

0.16 

0.06 

45 

0.16 

0.06 

46 

0.16 

0.06 

47 

0.16 

0.06 

48 

0.16 

0.06 

49 

0.0 

0.0 

5f 

0.0 

0.0 

51 

0.0 

0.0 

52 

0.0 

0.0 

53 

0.0 

0.0 

54 

0.0 

0.0 

55 

0.0 

0.0 

56 

0.0 

1.0 

57 

0.0 

0.0 

58 

0.0 

0.0 

59 

0.0 

0.0 

61 

0.0 

0.0 

61 

0.0 

0.0 

62 

0.0 

0.0 

63 

0.0 

0.0 

64 

0.0 

0.0 

65 

0.0 

0.0 

66 

0.0 

0.0 

67 

0.0 

0.0 

68 

0.0 

0.0 

69 

0.0 

0.0 

71 

0.0 

0.0 

71 

0.0 

0.0 

72 

0.0 

0.0 

73 

0.0 

0.0 

74 

0.0 

0.0 

75 

0.0 

0.0 

76 

0.0 

0.0 

77 

0.0 

0.0 

78 

0.0 

0.0 

79 

0.0 

0.0 

81 

0.0 

0.0 

81 

0.0 

0.0 

82 

0.0 

0.0 

83 

0.0 

0.0 

84 

0.0 

0.0 

85 

0.0 

0.0 

86 

0.0 

0.0 

87 

0.0 

0.0 

89 

0.0 

90 

0.0 

PEAK  6-HOUR 

24-HOUR 

72-HOUR  TOTAL  VOLUHE 

CFS 

38349, 

34913. 

17839. 

6367. 

469528. 

INCHES 

5.79 

11.64 

12.47 

12.53 

AC-FT 

17321. 

35384. 

37999. 

38989. 

HTDROCRAPH  AT  STA 

2 FOR 

PLAN  li  RTIO  1 

11. 

11. 

11. 

11. 

11. 

11.  11. 

11. 

11. 

11. 

11. 

12. 

12. 

12. 

12. 

12.  12. 

12. 

12. 

12. 

12. 

12. 

12. 

12. 

12. 

12.  12. 

13. 

14. 

16. 

23. 

44. 

83. 

143. 

219. 

395.  411. 

569. 

778. 

1148. 

1715. 

2373.  3942. 

3564.  3835.  3829.  3554. 

3125. 

2676. 

2268. 

1919. 

1622.  1 

1367. 

1148. 

962. 

895.  673. 

564. 

472. 

396. 

332. 

279. 

235. 

198. 

166. 

149.  118. 

199. 

85. 

72. 

59. 

48. 

38. 

23. 

17. 

13.  13. 

12. 

12. 

12 

12. 

11. 

11. 

11. 

11. 

11.  11. 

11. 

It. 

ll. 

PEAK  6-HOUR 

24-HOUR 

72-HOUR  TOTAL  VOLUHE 

CFS 

3835. 

3491. 

1783. 

637. 

46953. 

INCHES 

9.57 

l.lo 

1.25 

1.25 

AC-FT 

1732. 

3538. 

3791. 

3898. 

H TORO GRAPH  AT  STA  2 FOR  PLAN  1.  RTIO  2 


23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23 

23. 

23. 

23. 

23. 

23. 

23. 

24. 

26. 

28. 

32, 

46. 

88. 

167. 

286. 

438. 

611. 

822. 

1119. 

1556. 

2296, 

3499. 

4746. 

6984. 

7128. 

7679. 

7657. 

7197. 

6249. 

5353. 

4535, 

3838. 

3243. 

2734. 

2297. 

1924. 

1699. 

1347. 

1127. 

945. 

792, 

665. 

558. 

479. 

396. 

333. 

289. 

236. 

299. 

169. 

144, 

119. 

96. 

76. 

46. 

34. 

27. 

26. 

25. 

24. 

24. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23, 

CFS 


PEAK 

7670. 


6-HOUR 

6983. 


24-HOUR 

3566. 


72-HOUR 

1273. 


TOTAL  VOLUHE 
92114. 


INCHES 

1.14 

2.33 

2.49 

2.51 

AC-FT 

3464. 

7977. 

7582. 

7616. 

HTDROCRAPH 

AT  STA 

2 FOR  PLAN  li  RTIO  3 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

36. 

38. 

42. 

47. 

69. 

132. 

259. 

-4* 

ro 

CO 

657. 

916. 

1233. 

1679. 

2334. 

3443. 

5114. 

7118. 

9125. 

19693. 

11595. 

11486. 

19661. 

9374. 

8929. 

6893. 

5757. 

4865. 

4199. 

3445. 

2886. 

2414. 

2929. 

1691. 

1417. 

1188. 

997. 

837. 

794. 

594. 

499. 

429. 

355. 

399. 

254. 

216. 

178. 

144. 

114. 

69. 

52. 

49. 

39. 

37. 

36. 

36. 

35. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

PEAK 

b-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 

CFS  11595.  19474.  ! 

5349. 

1919. 

138157. 

INCHES 

1.71 

3.49 

3.74 

3.76 

***£<*&  IS 

i 

AC-FT 

5196.  19615.  11372. 

11424. 

HTDROCRAPH  i 

AT  STA 

2 FOR  PLAN  li  RTIO  4 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

44. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

44. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

48. 

51. 

56. 

63. 

92. 

176. 

334. 

571. 

876. 

1222. 

1644. 

2238. 

3112. 

4591. 

6819. 

9491. 

12167. 

14257. 

15339. 

15314. 

14215. 

12498. 

19795. 

9979. 

7677. 

6487. 

5467. 

4593. 

3847. 

3218. 

2693. 

2255. 

1889. 

1584. 

1329. 

1117. 

939. 

791. 

665. 

569. 

473. 

499. 

339. 

288. 

237. 

193. 

152. 

91. 

69. 

53. 

51. 

59. 

49. 

48. 

47. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

CFS  15339.  13965.  7132.  2547. 

184218. 

INCHES 

2.28  4.66  4.99 

5.81 

AC-FT 

6928.  14154.  15163. 

15232. 

HTDROCRAPH  AT  STA  2 FOR  PLAN  1,  RT 10  5 

57. 

57. 

57. 

57, 

57.  57.  57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

58.  58.  58. 

58. 

58. 

58. 

58. 

58. 

58. 

58 

58.  58.  68. 

64. 

78. 

79. 

115. 

228. 

417. 

714. 

1895.  1527.  2855. 

2798. 

3898. 

5739. 

8523. 

11864. 

15289. 

17821 

19174.  19143.  17768. 

15623. 

13381. 

11338. 

9596. 

8189. 

6834. 

5741. 

4889.  4823.  3366. 

2819. 

2361. 

1988. 

1661. 

1396. 

1174. 

989 

832.  781.  591. 

588. 

423. 

368. 

296. 

241. 

198. 

114. 

86.  67.  64. 

62. 

61. 

68. 

58. 

57. 

57. 

57 

57.  57.  57. 

57. 

57. 

57. 

PEAK  i 

1-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  19174.  17456.  8915.  3184. 

238262. 

INCHES 

2.85  5.82  6.23 

6.26 

AC-FT 

8668.  17692.  18954. 

19848. 

HTDROCRAPH  AT  STA  2 FOR  PLAN  1,  RTIO  6 

69. 

69. 

69. 

69. 

69.  69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69.  69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69.  78.  72. 

77. 

84. 

95. 

138. 

264. 

581. 

857. 

1314.  1832.  2465. 

3357. 

4668. 

6887. 

18228. 

14237. 

18251. 

21385. 

23889.  22971.  21322. 

13747. 

16858. 

13685. 

11515. 

9738. 

8281. 

6898. 

5771.  4828.  4848. 

3382. 

2834. 

2376. 

1994. 

1675. 

1489. 

1187. 

998.  841.  789. 

599. 

588. 

432. 

356. 

289. 

228. 

137. 

183.  88.  77. 

75. 

73. 

71. 

78. 

69. 

69. 

69. 

69.  69.  69. 

69. 

69. 

69. 

PEAK  i 

i-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  23889.  28947.  18698.  3828. 

276315. 

INCHES 

3.42  6.98  7.48 

7.52 

AC-FT 

18393.  21238.  22745. 

22848. 

HTDROCRAPH  AT  STA  2 FOR  PLAN  1.  RTIO  7 

88. 

88. 

88. 

88. 

88.  88.  88. 

88. 

88. 

88. 

88. 

88. 

88. 

88. 

88.  81.  81. 

81. 

81. 

81. 

81. 

31. 

81. 

81. 

81.  81.  84. 

89. 

98. 

111. 

161. 

388. 

584. 

1888. 

1534.  2138.  2876. 

3917. 

5446. 

8834. 

11933. 

16618. 

21293. 

24949. 

26844.  26888.  24876. 

21872. 

18734. 

15873. 

13434. 

11352. 

9567. 

8838. 

6733.  5632.  4713. 

3946. 

3386. 

2772. 

2326. 

1954. 

1644. 

1385. 

1165.  981.  827. 

699. 

593. 

583. 

415. 

337. 

266. 

168. 

128.  93.  98. 

87. 

85. 

83. 

82. 

88. 

88. 

88. 

88.  88.  88. 

88. 

88. 

88. 

PEAK  1 

1-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  26844.  24439.  12481.  4457. 

INCHES  3.99  8.15  8.73 

AC-FT  12125.  24769.  26536. 

322368. 

8.77 

26656. 

HTDROCRAPH  AT  STA  2 FOR  PLAN  1.  RTIO  8 

92. 

92. 

92. 

92. 

92.  92.  92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92.  92.  92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92.  93.  96. 

182. 

112. 

126. 

184. 

352. 

668. 

1142. 

1753.  2443.  3287. 

4476. 

6224. 

9182. 

13637. 

18982. 

24334. 

28514. 

38679.  38628.  28429. 

24996. 

21418. 

18148. 

15353. 

12974. 

18934. 

9186. 

7695.  6437.  5386. 

4518. 

3778. 

3168. 

2658. 

2233. 

1879. 

1583. 

1331.  1121.  946. 

799. 

677. 

575. 

474. 

385. 

384. 

183. 

137.  187.  183. 

188. 

97. 

95. 

93. 

92. 

92. 

92. 

92.  92.  92. 

92. 

92. 

92. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  31679.  27931.  14264  . 5194.  .96)1471. 


AC-FT 


13857.  28317.  38327 


38464 


HTDROCRAPH  AT  STA  2 FOR  PLAN  1.  RTIO  8 


115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115 

115. 

115. 

115. 

115. 

115. 

116. 

128. 

128. 

141. 

158 

238. 

448. 

835. 

1428. 

2191. 

3154. 

4189. 

5595. 

7788. 

11478 

17847. 

23728. 

38418. 

35642. 

38348. 

38285. 

35537. 

31245. 

26763. 

22675 

19191. 

14217. 

13668. 

11483. 

9618. 

8846. 

6733. 

5637. 

4723. 

3968 

3323. 

2792. 

2348. 

1978. 

1664. 

1481. 

1182. 

999. 

847. 

719 

593. 

482. 

388. 

229. 

172. 

133. 

129. 

125. 

122. 

119 

117. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115 

PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

38348. 

34912. 

17838. 

6367. 

468525. 

INCHES 

5.78 

11.64 

12.47 

12.53 

AC-FT 

17321. 

35384. 

37988. 

38888. 

HHHHH 


HHHHH 


MHHHH 


COMBINE  HTDROCRAPHS 


ISTAQ 

ICOHP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

2 

2 

8 

8 

0 

0 

0 

SUN  OF  2 

HYDROGRAPHS  AT 

2 PLAN 

1 RTIO  1 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

35. 

35. 

35, 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

36. 

37. 

39, 

46. 

67. 

107. 

166. 

243. 

330. 

437. 

588. 

889. 

1183, 

1746. 

2422. 

3103. 

3640. 

3929. 

3944. 

3694. 

3292. 

2874. 

2496 

2179. 

1914. 

1698. 

1501. 

1342. 

1209. 

1101. 

1012. 

939. 

879 

830. 

790. 

758. 

731. 

709. 

698. 

675. 

663. 

653. 

644 

635. 

627. 

619. 

606. 

601. 

598. 

598. 

598. 

597. 

596, 

595. 

593. 

592. 

590. 

588. 

586. 

584. 

581. 

579. 

576, 

PEAK 

6-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

3944. 

3600. 

2022. 

950. 

69889. 

INCHES 

0.19 

0.44 

0.62 

0.62 

AC-FT 

1786. 

4012. 

5655. 

5706. 

SUN  OF  2 

HTDROCRAPHS  AT 

2 PLAN  1 

1 RTIO  2 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69, 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69, 

69. 

69. 

69. 

69. 

69. 

69. 

70. 

72. 

74. 

78 

92. 

134. 

214. 

333. 

487. 

661. 

875. 

1176. 

1618. 

2366 

3491. 

4844. 

6205. 

7280. 

7858. 

7888. 

7388. 

6584. 

5747. 

4992 

4359. 

3827. 

3384. 

3055. 

2781. 

2556. 

2375. 

2228. 

2109. 

2014 

1937. 

1875. 

1825. 

1785. 

1750. 

1722. 

1699. 

1679. 

1662. 

1647 

1630. 

1613. 

1596. 

1567. 

1555. 

1546. 

1541. 

1535. 

1528. 

1520 

1512. 

1502. 

1492. 

1482. 

1471. 

1459. 

1447. 

1434. 

1421. 

1408 

PEAK 

fc-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

7888. 

7201. 

4124. 

2050. 

148848. 

INCHES 

0.39 

0.89 

1.33 

1.34 

AC-FT 

3572. 

8183. 

12205. 

12308. 

tC4ai| 


SUN  OF 

2 HTDROCRAPHS 

: at 

2 PLAN  1 

RTIO  3 

103. 

103. 

103. 

103. 

103. 

103. 

103. 

103. 

103. 

103 

103. 

103. 

103. 

103. 

103. 

103. 

103. 

103. 

103. 

103 

103. 

103. 

103. 

103. 

103. 

104. 

105. 

107. 

Ul. 

116 

c-z4 


5237. 

7267. 

9388. 

18928. 

11786. 

11832. 

11882. 

9877. 

8621. 

7525 

6653. 

5933. 

5335. 

4837. 

4422. 

4882. 

3886. 

3616. 

3473. 

3359 

3268. 

3196. 

3137. 

3889. 

3847. 

3811. 

2981. 

2953. 

2927. 

2983 

2874. 

2843. 

OO 

r* 

2761. 

2735. 

2718. 

2694. 

2674. 

2653. 

2638 

2685. 

2578. 

2551. 

2522. 

2493. 

2462. 

2431. 

2399. 

2367. 

2334 

PEAK 

11832. 


6-HOUR 

18811. 

0.58 

5359. 


24-HOUR 

6338. 

1.37 

12578. 


72-HOUR 

3261. 

2.11 

19416. 


TOTAL  VOLUME 
236671. 

2.13 

19571. 


SUM  OF  2 HYDROCRAPHS  AT 


2 PLAN  1 RTIO  4 


138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138 

138. 

138. 

138. 

138. 

138. 

138. 

148. 

143. 

148. 

155 

184. 

269. 

427. 

666. 

973. 

1322. 

1749. 

2351. 

3236. 

4731 

6982. 

9689. 

12411. 

14568. 

15715. 

15776. 

14776. 

13194. 

11616. 

18286 

9841. 

8879. 

7288. 

6699. 

6221. 

5833. 

5522. 

5273. 

5873. 

4912 

4783. 

4678. 

4591. 

4519. 

4455. 

4488. 

4352. 

4387. 

4266. 

4227 

4188. 

4133. 

4884. 

4818. 

3968. 

3938. 

3981. 

3878. 

3835. 

3798 

3759. 

3718. 

3676. 

3633. 

3588. 

3542. 

3496. 

3448. 

3488. 

3352 

CFS 

INCHES 

AC-FT 


PEAK 

15776. 


6-HOUR 

14415. 

8.78 

7147. 


24-HOUR 

8652. 

1.87 

17169. 


72-HOUR 

4533. 

2.94 

26986. 


TOTAL  VOLUME 
328843. 
2.96 
27191. 


SUM  OF  2 HYDROCRAPHS  AT 


2 PLAN  1 RTIO  5 


172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172 

172. 

172. 

172. 

172. 

172. 

173. 

175. 

179. 

185. 

194 

238. 

336. 

534. 

832. 

1217. 

1652. 

2187. 

2939. 

4845. 

5914 

8728. 

12111. 

15514. 

18288. 

19644. 

19728. 

18528. 

16623. 

14658. 

12885 

11436. 

18347. 

9455. 

8722. 

8118. 

7626. 

7231. 

6913. 

6657. 

6458 

6282. 

6144. 

6838. 

5934. 

5849. 

5775. 

5789. 

5657. 

5685. 

5553 

5498. 

5424. 

5353. 

5248. 

5189. 

5136. 

5896. 

5852. 

5885. 

4955 

4982. 

4847. 

4798. 

4732. 

4673. 

4612. 

4558. 

4487. 

4423. 

4359 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 


CFS  19728. 
INCHES 
AC-FT 


18997.  5811. 

2.38  3.77 

21824.  34597. 


421513. 

3.88 

34854. 


SUM  OF  2 HYDROGRAPHS  AT 


2 PLAN  1 RTIO  6 


287. 

207. 

207. 

207. 

207. 

207. 

207. 

207. 

207. 

207 

287. 

287. 

207. 

207. 

207. 

207. 

207. 

207. 

207. 

207 

287. 

207. 

207. 

207. 

207. 

208. 

210. 

215. 

222. 

233 

276. 

403. 

641. 

999. 

1460. 

1983. 

2624. 

3527. 

4854. 

7097 

10474. 

14533. 

18616. 

21840. 

23573. 

23708. 

22328. 

20051. 

17681. 

15623 

14818. 

12698. 

11622. 

10737. 

10007. 

9411. 

8932. 

8558. 

8314. 

8119 

7968. 

7829. 

7718. 

7622. 

7533. 

7451. 

7373. 

7298. 

7223. 

7149 

7868. 

6969. 

6872. 

6735. 

6647. 

6562. 

6490. 

6413. 

6332. 

6246 

6157. 

6065. 

5971. 

5876. 

5778. 

5679. 

5579. 

5479. 

5378. 

5277 

PEAK 

23788. 


6-HOUR 

21686. 

1.17 

18759. 


24-HOUR 

13415. 

2.98 

26622. 


SUM  OF  2 HYDROCRAPHS  AT 


72-HOUR 

7166. 

4.65 

42663. 


TOTAL  VOLUME 
519678. 

4.68 

42971. 


PLAN  1 RTIO  7 


AD-A065  524 

UNCLASSIFIED 

2or2 

A065&S4 
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END 

241. 

241. 

241. 

241. 

241. 

242. 

245. 

258. 

259. 

272. 

322. 

478. 

748. 

1145. 

1783. 

2313. 

3841. 

4114. 

5443. 

8279 

12219. 

14954. 

21719. 

25488. 

27514. 

27747. 

24134. 

23478. 

28781. 

18444. 

14588. 

15844. 

13784. 

12747. 

11982. 

11328. 

18857. 

18487. 

18198. 

9949 

9752. 

9588. 

9447. 

9324. 

9288. 

9182. 

9881. 

8983. 

8887. 

8718. 

8597. 

8481. 

8359. 

8191. 

8881. 

7972. 

7881. 

7783. 

7488. 

7573, 

7442. 

7347. 

7231. 

7113. 

4993. 

4871. 

4749. 

4425. 

4582. 

4378. 

PEAK  4-HOUR  24  HOUR  72-HOUR  TOTAL  VOLUME 
CFS  27747.  25344.  15894.  8554.  421213. 

INCHES  1.37  3.43  5.54  5.58 

AC-FT  12575.  31542.  58924.  51284. 


SUfl  OF  2 HYDROGRAPHS  AT 


2 PLAN  1 RTIO  8 


PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  31785.  29823.  18399.  9949.  721278. 

INCHES  1.57  3.98  4.45  4.49 

AC-FT  14399.  34513.  59238.  59441. 


SUM  OF  2 HTDROGRAPHS  AT 


2 PLAN  1 RTIO  9 


PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  39859.  34433.  23558.  12841.  938744. 

INCHES  1.97  5.89  8.32  8.38 

AC-FT  18875.  44752.  74447.  74941. 


274. 

274. 

274. 

274. 

274. 

274. 

274. 

274. 

274. 

274 

274. 

274. 

274. 

274. 

274. 

274. 

274. 

274. 

274. 

274 

274. 

274. 

274. 

274. 

274. 

277. 

288. 

284. 

297. 

311 

348. 

537. 

854. 

1332. 

1944. 

2444. 

3498. 

4782. 

4472. 

9442, 

13945. 

19378. 

24822. 

29119. 

31522. 

31785. 

29943. 

24945. 

23955. 

21385, 

19144. 

17387. 

15944. 

14885. 

14848. 

13371. 

12831. 

12397. 

12848. 

11743, 

11527. 

11329. 

11159. 

11813. 

18892. 

18774. 

18448. 

18543. 

18424. 

18381. 

18157. 

18887. 

9848. 

9434. 

9493. 

9343. 

9252. 

9135. 

9811. 

8882, 

8758. 

8413. 

8475. 

8334. 

8192. 

8848. 

7983. 

7757. 

7411. 

7445, 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

34S 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345 

345. 

345. 

345. 

345. 

345. 

344. 

358. 

358. 

371. 

388 

441. 

472. 

1848. 

1445. 

2433. 

3385. 

4373. 

5878. 

8898. 

11828 

17454. 

24222. 

31827. 

34494. 

39533. 

39859. 

37441. 

34841. 

38297. 

24978 

24272. 

22278. 

28478. 

19375. 

18318. 

17445. 

14842. 

14394. 

14819. 

15788 

15444. 

15219. 

15814. 

14838. 

14447. 

14471. 

14294. 

14121. 

13944. 

13743 

13557. 

13343. 

13119. 

12828. 

12414. 

12489. 

12225. 

12833. 

11832. 

11424 

11415. 

11199. 

18982. 

18743. 

18542. 

18328. 

18898. 

9877. 

9454. 

9449 

mmmt 


ttttmttt 


tmtHtft 


HIHIHII 


mtmttt 


HTDROGRAPH  ROUTING 


"ORACE# 
0 FLOW 


ISTAQ 

I COMP 

IECON 

ITAPE 

JPLT 

JPRT 

INANE 

2 

1 

8 

8 

8 

8 

8 

ROUTING  DATA 

QLOSS 

CLOSS 

AVC 

IRES 

ISAHE 

8.8 

8.8 

8.8 

1 

l 

NSTPS 

NSTDL 

LAG 

AHSKK 

* 

TSK 

STORA 

1 

8 

8 

8.8 

8.8  1 

1.8 

-1. 

1. 

4895. 

4552. 

9889. 

11444. 

8. 

478.  3338.  15525.  33295.  55282. 


£-26 


STATION 


2t  PI  AN  1.  BTtfl  1 


34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

37. 

39. 

43. 

48. 

56. 

67. 

82. 

183. 

135. 

181. 

241. 

314. 

396. 

583. 

888. 

1855. 

1241. 

1373. 

1462. 

1516. 

1542. 

1547. 

1535. 

1511. 

1479. 

1448. 

1397. 

1352. 

1317. 

1261. 

1216. 

1173. 

1131. 

1892. 

1854. 

1819. 

986. 

955. 

926. 

899. 

873. 

849. 

827. 

886. 

787. 

778. 

754. 

739. 

726. 

714. 

783. 

692. 

683. 

674. 

666. 

658. 

651. 

644. 

STOR 

121. 

128. 

128. 

128. 

128. 

128. 

128. 

121. 

128. 

128. 

121. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

121. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

121. 

121. 

122. 

123. 

128. 

136. 

149. 

169. 

197. 

234. 

285. 

368. 

471. 

638. 

841. 

1897. 

1388. 

1669. 

1938. 

2142. 

2382. 

2416. 

2492. 

2538. 

2568. 

2564. 

2554. 

2534. 

2586. 

2473. 

2436. 

2397. 

2358. 

2319. 

2281. 

2243. 

2288. 

2174. 

2141. 

2111. 

2883. 

2856. 

2131. 

2888. 

1986. 

1966. 

1946. 

1928. 

1912. 

1897. 

1884. 

1871. 

1861. 

1849. 

1848. 

1831. 

1823. 

1815. 

1888. 

1882. 

1795. 

1798. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 

CFS  1547.  1522, 

1274, 

678. 

48844. 

INCHES 

8.88  8.28 

8.43 

8.44 

AC-FT 

755, 

2528, 

. 3987. 

4839. 

STATION 

2i  PLAN  1. 

RTIO  2 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

71. 

71. 

73. 

78. 

86. 

97. 

113. 

134. 

164. 

286. 

278. 

361. 

518. 

1898. 

1685. 

2253. 

2748. 

3137. 

3646. 

4233. 

4383. 

4285. 

4853. 

3778. 

3488. 

3296. 

3228. 

3135. 

3846. 

2956. 

2866. 

2778. 

2693. 

2611. 

253^. 

2468. 

2391. 

2327. 

2267. 

2218. 

2158. 

2189. 

2862. 

2818. 

1976. 

1937. 

1981. 

1868. 

1837. 

1888. 

1781. 

1756. 

1732. 

1718. 

1688. 

1668. 

1648. 

1629. 

1618. 

1592. 

STOR 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241, 

241. 

241. 

241. 

241 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

242. 

243. 

247. 

255. 

271. 

299. 

338, 

393. 

468. 

571. 

728 

943. 

1261. 

1681. 

2172. 

2683. 

3171. 

3595. 

3929. 

4159. 

4277. 

4387. 

4287. 

4241. 

4184. 

4125. 

4866, 

4888. 

3928. 

3852. 

3774 

3697. 

3621. 

3548. 

3478. 

3411. 

3348. 

3289. 

3234. 

3182. 

3134. 

3889. 

3847. 

3887. 

2969. 

2933. 

2899 

2868. 

2848. 

2813. 

2789 

2766. 

2744. 

2724. 

2784. 

2686. 

2668. 

2651. 

2635. 

2619. 

2683. 

1 


CFS 

INCHES 

AC-FT 


PEAK  6-HOUR 

4383.  4162. 

1.22 

2115. 


24-HOUR 
3117. 
A. 67 
6166. 


72-HOUR 

1654. 

1.17 

9849. 


TOTAL  VOLUHE 
121352. 
1.18 
9952. 


• . 

STATION 

2i 

PLAN  1. 

RTIO  3 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

f * 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

184. 

184. 

194. 

184. 

184. 

186. 

118. 

117. 

128. 

145. 

169. 

281. 

245. 

• •t 

485. 

753. 

1445. 

2241. 

3878. 

5368. 

7441. 

8475. 

8738. 

8827. 

7437. 

6823. 

6232. 

5686. 

5198. 

4771. 

4418. 

4116. 

1LQL 

3531. 

3487. 

3324. 

3388. 

3275. 

3258. 

3224. 

3198. 

3146. 

3119. 

3892. 

3864. 

3835. 

3887. 

2979. 

2952. 

2925. 

f ? 

2873. 

2847. 

2821. 

2795. 

2769. 

2742. 

2715. 

2687. 

2659. 

STOR 

311 

311 

311 

311 

311 

311 

311 

311 

311 

311 


C-Z7 


341. 

341. 

341. 

341. 

341. 

341. 

341. 

341. 

342. 

343. 

345. 

378. 

383. 

417. 

448. 

588. 

598. 

782. 

854. 

1888. 

1414. 

1883. 

2477. 

3148. 

3879. 

4584. 

4923. 

5132. 

5185. 

5139. 

5141. 

4922. 

4799. 

4488. 

4578. 

4471. 

4385. 

4313. 

4253. 

4285. 

4147. 

4134. 

4118. 

4098. 

4849. 

4824. 

4884. 

3981. 

3959. 

k a 

3937. 

3914. 

3891. 

3847. 

3842. 

3817. 

3793. 

3778. 

3747. 

3725. 

3713. 

3481. 

3458. 

3434. 

3413. 

3598. 

3547. 

3543. 

3519. 

3495. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  8738.  8185 

5221 

. 2737. 

198899. 

INCHES 

8.44  1.13 

1.77 

1.79 

«* 

AC-FT 

4821 

18341 

. 14292. 

14444. 

STATION 

2.  PLAN  1. 

RTIO  4 

i 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

i 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

139. 

T 

139. 

141. 

144. 

154. 

171. 

194. 

225. 

248. 

327. 

413 

1 

,<•- 

744. 

1443. 

2325. 

3484. 

7399. 

18248. 

11954. 

12445. 

12544. 

12881. 

11192. 

18294. 

9485. 

8583. 

7848. 

7234. 

4784. 

4248. 

5898. 

5585 

5334. 

5128. 

4948. 

4822. 

4788. 

4413. 

4532. 

4443. 

4483. 

4358. 

43N. 

4251. 

4283. 

4158. 

4895. 

4845. 

4881. 

3942. 

3925. 

VQQQ* 

mm 

3851. 

3813. 

3773. 

3733. 

3491. 

3448. 

3484. 

3559. 

3513. 

34AA 

STOR 

w m 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

• » 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

482. 

483. 

484. 

484. 

493. 

518. 

543. 

597. 

477. 

784. 

935. 

1142. 

1448. 

• m 

1877. 

2475. 

3233. 

4118. 

4915. 

5487. 

5833. 

5972. 

5955. 

5842. 

» ■ 

5479. 

5498. 

5319. 

5153. 

5888. 

4882. 

4775. 

4485. 

4411. 

4549. 

4499. 

4457. 

4423. 

4394. 

4373. 

4353. 

4337. 

4323. 

4311. 

4388. 

• * 

4291. 

4281. 

4271. 

4248. 

4249. 

4239. 

4238. 

4222. 

4215. 

4287. 

4288. 

4192. 

4184. 

4174. 

4148. 

4159. 

4158. 

4141. 

4132. 

4122. 

CFS 

INCHES 

AC-FT 


PEAK 

1Z645. 


4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
11775.  7482.  3722.  284844. 

1.44  1.44  2.54  2.54 

5842.  15244.  23348.  2X553. 


STATION 


2.  PLAN  It  RTIO  5 


172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

173. 

173. 

173. 

173. 

173. 

174, 

177. 

183. 

194. 

214. 

242. 

282. 

335. 

489. 

451 

1263. 

2184. 

3188. 

7429. 

11341. 

14188. 

15988. 

16712. 

16217. 

15283. 

14147. 

13852. 

11988. 

18996. 

18119. 

9354. 

8498. 

8145. 

7482. 

7298 

6981. 

6719. 

6584. 

6327. 

4179. 

4854. 

5948. 

5858. 

5788. 

5712. 

5447. 

5582. 

5516. 

5443. 

5367. 

5297. 

5234. 

5181. 

5129. 

5878 

5827. 

4975. 

4922. 

4867. 

4811. 

4754. 

4495. 

4435. 

4573. 

4511. 

STOR 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

482. 

482. 

682. 

682. 

682. 

682. 

482. 

482. 

682. 

682. 

482. 

482. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

683. 

485. 

688. 

617. 

638. 

679. 

746. 

846. 

983. 

1169. 

1427. 

1795. 

2321. 

3843. 

3944. 

4921. 

5789. 

6281. 

6615. 

6716. 

6448. 

6487. 

6278. 

6854. 

5838. 

5439. 

5443. 

5389. 

5177. 

5845. 

4972. 

4894. 

4838. 

4778. 

4735. 

4699. 

4449. 

4444. 

4622. 

4484. 

4589. 

4575. 

4542. 

4549. 

4535. 

4521. 

4585. 

4491. 

4479. 

4448. 

4457. 

4447. 

4437. 

4426. 

4416. 

4485. 

4393. 

4382. 

4378. 

4358. 

4344. 

4333. 

CFS 

INCHES 


PEAK 

14712. 


4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
15411.  11134.  5185.  374442. 

1.83  2.19  3.34  3.39 


CZ8 


\ 


345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

344. 

347. 

348. 

353. 

344. 

389. 

428. 

529. 

833. 

1227. 

1754. 

2509. 

4419. 

10008. 

14173. 

24247. 

30593. 

35035. 

37034. 

34392. 

34118. 

31474. 

28784. 

24249. 

24053. 

22200. 

20455. 

19377. 

18354. 

17540. 

14937. 

14443. 

14044. 

15717. 

15443. 

15279. 

15095. 

14912. 

14732. 

14554. 

14377. 

14198. 

14015. 

13823. 

13421. 

13401. 

13170. 

12944. 

12732. 

12527. 

12324. 

12122. 

11917. 

11709. 

11499. 

11284. 

11070. 

10853. 

10434. 

10414. 

10193. 

9975. 

STOR 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1204. 

1205. 

1204. 

1209. 

121?. 

1233. 

1275. 

1357. 

1493. 

1490. 

1951. 

2290. 

2744. 

3391. 

4314. 

5440. 

4442. 

7741. 

8435. 

9204. 

9429. 

9354. 

9111. 

8758. 

8385. 

8035. 

7731. 

7475. 

7241. 

7085. 

4943. 

4833. 

4747. 

4479. 

4424. 

4S78. 

4539. 

4502. 

4445. 

4429. 

4392. 

4354. 

4321. 

4285. 

4248. 

4209. 

4148. 

4124. 

4077. 

4032. 

5989. 

5948. 

5907. 

MU 

JOOOi 

5825. 

5783. 

5741. 

5498. 

5454. 

5411. 

5547. 

5522. 

5478. 

5434. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  37134.  341*9.  22842.  12133.  879821. 

INCHES  1.84  4.94  7.87  7.92 

AC-FT  14922.  45330.  72237.  72750. 


HHHMM  HIHWH  HtHHIlf  HittHtll 


PEAK  FLOU  SUTVMRT  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 


RATIOS  APPLIED  TO  FUNS 

-ERATION  STATION  PLAN  0.10  0.20  0.30  0.40  0.50  0.40  0.70  0.80  1.00 


r 


C-I  "iRSIOH  DATED  JAN  1973 
DAT)  AUC  74 
HAUd^NO.  It 

liltUHHtIHHHHHIHI 

NEUTON  FALLS  DAM 


RESERVOIR  ROUTING  OF  P.M.F.  - CLARK  METHOD 
FOOT-UNCONTROLLED  SPILLWAY  ONLY 


JOB  SPECIFICATION 

NO  NHR  MIN  I DAY  I HR  ININ  HETRC  IPLT  IPRT  NSTAN 

9f  1 I I I fl  • • | | 

JOPER  NOT 

5 I 


RTIOS#  I.  II 


MULTI-PLAN  ANALYSES  TO  BE  PERFORMED 
NPIANI  1 NRTIO#  9 LRTIOI  1 

I.ZI  1.31  1.41  1.5 f f.tf  f .71 


l.8«  l.M 


SUB-AREA  RUNOFF  COMPUTATION 
ISTAQ  ICOHP  IECON  ITAPE  JPLT  JPRT  INANE 

1 • • • I f • 


IHYOC 

1 


IUHC 

I 


TAREA 

115.21 


HYDROCRAPH  DATA 
SNAP  TRSDA  TRSPC  RATIO 

l.l  115.21  l.l  |.f 


I SNOW 


ISANE 

1 


LOCAL 

I 


% 


SPFE  PMS 
l.l  14.91 

PC  I 1PUTED  BY  THE  PROCRAN  IS  1.871 


R6 
77. M 


PRECIP  DATA 
R12  R24 

91. M 1I2.M 


R48 
118. M 


R72 

l.l 


R96 

l.l 


1 


STRKR 

l.l 


DLTKR 

l.l 


RTIOL 

l.M 


ERAIN 

l.l 


LOSS  DATA 
STRKS  RTIOK 

l.l  l.M 


STRTL 

l.M 


CNSTL 

l.ll 


ALSMX 

l.l 


RTIHP 

l.l 


UNIT  HYDROCRAPH  DATA 
TCI  16.71  Rf  16.71  NTAI  I 


RECESSION  DATA 


STRTOI 

23I.M  ORCSN# 

231. M 

RTIORI  l.M 

UNIT  HYDROCRAPH  98  END- 

OF-PERIOD  ORDINATES 

• LAC  1 

15.51  HOURS* 

CPI  1.58 

VOL!  l.M 

45. 

169. 

347. 

558.  793. 

1147. 

1315. 

1593. 

1875. 

2137 

2361. 

2543. 

2686. 

2787.  2845. 

2852. 

2785. 

2649. 

2495. 

2351, 

2214. 

2185. 

1964. 

1849.  1742. 

1641. 

1545. 

1455. 

1371. 

1291, 

1214. 

1145. 

1179. 

1116.  957. 

911. 

849. 

8M. 

753. 

719, 

668. 

629. 

593. 

558.  526. 

495. 

466. 

439. 

414. 

391, 

367. 

346. 

326. 

317.  289. 

272. 

256. 

241. 

227. 

214, 

212. 

191. 

179. 

168.  159. 

149. 

141. 

133. 

125. 

118. 

til. 

114. 

98. 

93.  87. 

82. 

77. 

73. 

69. 

65. 

61. 

57. 

54. 

51.  48. 

45. 

42. 

M. 

38. 

35. 

33. 

31. 

31. 

28.  26. 

25. 

23. 

22. 

ENO-OF 

-PERIOD  aow 

TIME 

RAIN 

EICS 

COMP  8 

1 

Ml 

l.M 

231. 

2 

l.ll 

l.M 

231. 

3 

Ml 

l.M 

231. 

4 

Ml 

l.M 

231. 

I 


L. 


i 

8.81 

8.88 

238. 

7 

8.82 

8.88 

239. 

8 

8.82 

8.88 

238. 

9 

8.82 

8.88 

238. 

11 

8.82 

8.98 

238. 

11 

8.82 

8.88 

238. 

12 

8.82 

8.N 

238. 

13 

8.87 

8.88 

238. 

14 

8.88 

8.88 

238. 

IS 

8.18 

8.88 

238. 

16 

8.25 

8.88 

238. 

17 

8.89 

8.88 

238. 

18 

8.87 

8.88 

239. 

If 

8.81 

8.88 

238. 

28 

8.81 

8.88 

238. 

21 

8.81 

8.88 

239. 

22 

8.81 

8 .88 

238. 

23 

8.81 

8.88 

238. 

24 

8.81 

9.88 

238. 

25 

8.11 

9 .88 

238. 

28 

8.11 

9.81 

238. 

27 

8.11 

8.81 

232. 

28 

8.11 

9.81 

234. 

29 

8.11 

9.81 

238. 

38 

8.11 

9.81 

244. 

31 

8.34 

8.24 

263. 

32 

8.34 

9.24 

313. 

33 

8.34 

9.24 

487. 

34 

8.34 

9.24 

553. 

35 

8.34 

9.24 

756. 

38 

8.34 

9.24 

1821. 

37 

1.13 

1.83 

1385. 

38 

1.38 

1.26 

1925. 

39 

1.78 

1.69 

2715. 

48 

4.38 

4.29 

3933. 

41 

1.59 

1.49 

5699. 

42 

1.25 

1.15 

7945. 

43 

8.16 

9.86 

18548. 

44 

8.16 

9.86 

13384. 

45 

8.16 

8.86 

16365. 

48 

8.16 

8.86 

19418. 

47 

8.16 

9.86 

22427. 

48 

8.16 

8.86 

25386. 

49 

8.8 

8.8 

27987. 

58 

8.8 

8.8 

38118. 

51 

8.8 

8.8 

31862. 

52 

8.8 

8.8 

33137. 

53 

8.8 

8.8 

33989. 

54 

8.8 

8.8 

34146. 

55 

8.8 

8.8 

33838. 

58 

8.8 

9.8 

32972. 

57 

8.8 

8.8 

31635. 

58 

8.8 

8.8 

38861. 

59 

8.8 

9.8 

28448. 

88 

8.8 

8.9 

26866. 

81 

8.8 

9.8 

25365. 

82 

8.8 

8.8 

23936. 

63 

8.8 

8.8 

22576. 

64 

8.8 

9.8 

21285. 

65 

8.8 

9.8 

28862. 

88 

8.8 

9.8 

18989. 

67 

8.8 

8.8 

17823. 

88 

8.8 

9.8 

16888. 

69 

8.8 

8.8 

15837. 

71 

■ A_ 

A A 

KOTA 

C-3Z 


a 

1.1 

1.1 

132/*. 

73 

1.1 

1.1 

12512. 

74 

*.* 

«.* 

11798. 

75 

1.1 

*.* 

11125. 

76 

1.1 

*.« 

1*492. 

77 

«.« 

«.« 

9895. 

78 

*.* 

*.* 

9333. 

79 

1.1 

1.1 

88*4. 

8* 

1.1 

1.1 

83*5. 

81 

1.1 

*.« 

7836. 

82 

f.l 

1.1 

7394. 

83 

*.« 

*.* 

6977. 

84 

1.1 

*.« 

6585. 

85 

*.* 

*.* 

6216. 

86 

*.* 

f.f 

vQOOt 

87 

f.l 

*.* 

554*. 

88 

f.f 

*.* 

5231. 

89 

M 

*.* 

494*. 

9* 

1.1 

*.* 

4666. 

SW 

15.89 

12.58 

884551 

CFS 

INCHES 

AC-FT 


PEAK  6-HOW 
34146.  33311. 

2.69 

16526. 


24-HOUR  72-HOW  TOTAL  VOLUHE 
26*48.  12228.  88455*. 

8.41  11.85  11.9* 

51692.  72799.  73141. 


HYDROCRAPH  AT  STA 

1 FW  PLAN  It 

RTIO  1 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23, 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

24. 

24, 

26. 

31. 

41. 

55. 

76. 

1*2. 

139. 

192. 

271. 

393 

57*. 

794. 

1*55. 

1338. 

1636. 

1941. 

2243. 

2531. 

2791. 

3*11, 

3186. 

3314. 

3391. 

3415. 

3384. 

3297. 

3163. 

3**6. 

2844. 

2687, 

2537. 

2394. 

2258. 

2128. 

2**6. 

1891. 

1782. 

168*. 

1584. 

1493, 

14*7. 

1327. 

1251. 

118*. 

1113. 

1*49. 

99*. 

933. 

88*. 

831, 

784. 

739. 

698. 

658. 

622. 

587. 

554. 

523. 

494. 

467, 

PEAK 

6-HOW 

24-HOW 

72-HOW 

TOTAL  VOLUHE 

CFS 

3415. 

3331. 

26*5. 

1223. 

88454. 

INCHES 

8.27 

*.84 

1.18 

1.19 

AC-FT 

1653. 

5169. 

728*. 

7314. 

HYDROCRAPH  AT  STA 

1 FW  PLAN  It 

RTIO  2 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46, 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46, 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

47. 

48. 

49, 

53. 

63. 

81. 

111. 

151. 

2*4. 

277. 

385. 

543. 

787, 

114*. 

1589. 

211*. 

2677. 

3273. 

3882. 

4485. 

5*61. 

5581. 

6*22, 

6372. 

6627. 

6782. 

6829. 

6768. 

6594. 

6327. 

6*12. 

5373, 

5*73. 

4787. 

4515. 

4257. 

4*12. 

3782. 

3565. 

336*. 

3167. 

2986, 

2815. 

2654. 

25*2. 

236*. 

2225. 

2*98. 

1979. 

1867. 

1761. 

1661, 

1567. 

1479. 

1395. 

1317. 

1243. 

1174. 

11*8. 

1*46. 

988. 

933 

«**<%** 


PEAK  6-HOW 

24-HOW 

! 72-HOW  TOTAL  VOLUHE 

CFS 

6829.  6662. 

521*. 

2446. 

1769*9. 

INCHES 

*.54 

1.68 

2.37 

2.38 

AC-FT 

33*5. 

1*338. 

1456*. 

14628. 

HYDROCRAPH  AT  STA 

1 FW  PLAN  It  RTIO  3 

69. 

69. 

69. 

69. 

69. 

69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69.  69. 

7*. 

72. 

73. 

79. 

94. 

122. 

166.  227. 

3*6.  416. 

577. 

814. 

118*. 

171*. 

2383.  3164. 

4*15.  49*9.  5823.  6728. 

.7592. 

..8272. 

...9*33. 

C- 


PEAK 

6-HOUR 

24-HOUR 

72 -HOUR 

TOTAL  VOLUME 

1 , 

CFS 

11244. 

9993. 

7814. 

3668. 

265364. 

INCHES 

1.81 

2.52 

3.55 

3.57 

AC-FT 

4958. 

15517. 

21839. 

21942. 

HTDROCRAPH  AT  STA  1 FOR  PLAN  If  RTIO  4 


PEAK 

13658. 


4-HOUR 

13324. 

l.N 

6611. 


24-HOUR 

11419. 

3.37 

28677. 


72-HOUR 

4891. 

4.74 

29119. 


TOTAL  VOLUHE 
353819. 

4.76 

29256. 


HTDROCRAPH  AT  STA  1 FOR  PLAN  If  RTIO  5 


PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 


CFS  17173.  16655.  13124.  6114. 


442273. 


/INI. 

6773. 

6385. 

6819. 

5673. 

5347. 

5848. 

4751. 

4479 

4222. 

3981. 

3754. 

3539. 

3338. 

3148. 

2969. 

2888. 

2641. 

2492 

2351. 

2218. 

2893. 

1975. 

1865. 

1768. 

1662. 

1569. 

1482. 

1488 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92 

92. 

92. 

92. 

92. 

92. 

92. 

93. 

94. 

95. 

98 

185. 

125. 

163. 

221. 

382. 

488. 

554. 

778. 

1886. 

1573 

2288. 

3178. 

4219. 

5353. 

6546. 

7764. 

8971. 

18123. 

11163. 

12844 

12745. 

13255. 

13564. 

13658. 

13535. 

13189. 

12654. 

12824. 

11376. 

18746 

18146. 

9574. 

9838. 

8514. 

8825. 

7564. 

7129. 

6728. 

6335. 

5972 

5638. 

5388. 

5885. 

4719. 

4458. 

4197. 

3958. 

3733. 

3522. 

3322 

3134. 

2957. 

2791. 

2634. 

2486. 

2347. 

2216. 

2892. 

1976. 

1867 

115. 

US. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115 

115. 

115. 

115. 

US. 

115. 

US. 

115. 

115. 

115. 

115 

115. 

115. 

115. 

115. 

115. 

US. 

116. 

117. 

119. 

122 

132. 

156. 

283. 

276. 

378. 

518. 

693. 

962. 

1357. 

1967 

2158. 

3972. 

5274. 

6692. 

8182. 

9785. 

11213. 

12653. 

13953. 

15855 

15931. 

16569. 

16955. 

17873. 

16919. 

16486. 

15817. 

15838. 

14228. 

13433 

12683. 

11968. 

11288. 

18642. 

18831. 

9455. 

8912. 

8488. 

7918. 

7465 

7837. 

6635. 

6256. 

5899. 

5563. 

5246. 

4948. 

4667. 

4482. 

4153 

3911. 

3697. 

3489. 

3292. 

3188. 

2934. 

2778. 

2616. 

2478. 

2333 

AC-FT 

IlfTV  TlLI  fL 

8263.  25846.  36399. 

36578. 

ft* 

HTDROCRAPH  AT  STA 

1 FOR  PLAN  li 

RTIO  6 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138.  ^ 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

139. 

148. 

143. 

147. 

158. 

188. 

244. 

332. 

454. 

612. 

831. 

1155. 

1629. 

2368. 

3428. 

4767. 

6329. 

8838. 

9819. 

11646. 

13456. 

15184. 

16744. 

18866. 

19117. 

19882. 

28346. 

28487. 

28383. 

19783. 

18981. 

18836. 

17864. 

16128. 

15219. 

14362. 

13546. 

12771. 

12837. 

11345. 

18694. 

18888. 

9582. 

8958. 

8445. 

7962. 

7587. 

7879. 

6675. 

6295. 

5937. 

5688. 

5282. 

4983. 

4782. 

4436. 

4186. 

3951. 

3729. 

3528. 

3324. 

3139. 

2964. 

2888. 

PEAK 

21487. 


6-HOUR 

19986. 

1.61 

9916. 


24-HOUR 

15629. 

5.15 

31115. 


72-HOUR 

7337. 

7.11 

43679. 


TOTAL  VOLUME 
538728. 
7.14 

43884. 


HTIRQCRAPH  AT  STA  1 FOR  PLAN  If  RTIO  7 


161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161 

161. 

161. 

161. 

161. 

161. 

161. 

162. 

164. 

167 

184. 

219. 

285. 

387. 

529. 

715. 

978. 

1347. 

1988 

3998. 

5561. 

7383. 

9369. 

11455. 

13587. 

15699. 

17714. 

19535 

22383. 

23196. 

23737. 

23982. 

23687. 

23888. 

22144. 

21843. 

19988 

'7756. 

16755. 

15883. 

14899. 

14819. 

I«U 

IM71 

M via 

MMI 

STOR 


248. 

248. 

248. 

248.  248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248.  248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248. 

248  . 248. 

248. 

248. 

248. 

248. 

249. 

249. 

249. 

258. 

252.  256. 

261. 

269. 

281. 

298. 

323. 

341. 

413. 

486. 

581.  699. 

841. 

1N7. 

1196. 

I486. 

1634. 

1876. 

2131. 

2389. 

2651.  2911. 

3164. 

3486. 

3634. 

3847. 

4845. 

4229. 

44N. 

4558. 

4784.  4838. 

4962. 

5875. 

5179. 

5274. 

5368. 

5439. 

5511. 

5574. 

5631.  5683. 

5729. 

5769. 

5884. 

5834. 

5868. 

9182. 

59H. 

5914. 

5925.  5932. 

5937. 

5939. 

5938. 

5934. 

5929. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS 

558.  558. 

528. 

269. 

19764. 

INCHES 

8.84 

8.17 

8.26 

8.27 

1 

AC-FT 

273. 

1849. 

16N. 

1634. 

STATION 

It  PLAN  !• 

RTIO  2 

46. 

46. 

46. 

46.  46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46.  46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46.  46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

47  . 47. 

48. 

58. 

52. 

55. 

68. 

67. 

77. 

98. 

IN.  129. 

156. 

186. 

221. 

268. 

383. 

347. 

394. 

442. 

491.  539. 

586. 

631. 

7H. 

772. 

838. 

899. 

955. 

1886. 

1853.  1896. 

1135. 

1178. 

1282. 

1238. 

1256. 

1279. 

1299. 

1317. 

1332.  1346. 

1357. 

1366. 

1374. 

1388. 

1385. 

1388. 

1391. 

1391. 

1398.  1389. 

1386. 

1383. 

1378. 

1373. 

1368. 

STOR 

497. 

497. 

497. 

497.  497. 

497. 

497. 

497. 

497. 

497. 

497. 

497. 

497. 

497.  497. 

497. 

497. 

497. 

497. 

497. 

497. 

497. 

497. 

497.  497. 

497. 

497. 

497. 

497. 

497. 

498. 

498. 

581. 

585.  512. 

522. 

538. 

561. 

595. 

645. 

721. 

827. 

973. 

1162.  1398. 

1682. 

2814. 

2391. 

2811. 

3267. 

3753. 

4259. 

4779. 

5383.  5822. 

6328. 

6811. 

7266. 

7689. 

8879. 

8439. 

8771. 

9874. 

9351.  9684. 

9834. 

1N42. 

18238. 

184N. 

18S51. 

11686. 

18816. 

18918. 

UH2.  11881. 

11148. 

11284. 

11249. 

11285. 

11312. 

11331. 

11342. 

11346. 

11343.  11334. 

11328. 

11299. 

11274. 

11245. 

11211. 

PEAK  6-HQUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

At. 

CFS  1 

1391.  1389. 

1339. 

648. 

47485. 

INCHES 

8.11 

8.43 

8.63 

8.64 

AC-FT 

689. 

2657. 

3858. 

3926. 

<$* 

STATION 

It  PLAN  It 

RTIO  3 

69. 

69. 

69. 

69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69.  69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

78. 

78.  71. 

73. 

75. 

78. 

83. 

98. 

IN. 

115. 

135. 

161.  194. 

234. 

288. 

332. 

398. 

454. 

521. 

592. 

683. 

816.  946. 

1872. 

1192. 

1384. 

14N. 

1583. 

1591. 

1672. 

1745. 

1814.  1988. 

1977. 

2846. 

2188. 

2163. 

2211. 

2253. 

2289. 

2328. 

2346.  2367. 

2384. 

2397. 

2487. 

2413. 

2416. 

2416. 

2414. 

2489. 

2481.  2392. 

2388. 

2367. 

2353. 

2336. 

2319. 

STOR 

745. 

745. 

745. 

745.  745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745.  745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745. 

745.  745. 

745. 

745. 

745. 

745. 

746. 

746. 

748. 

751. 

757.  767. 

784. 

887. 

842. 

893. 

968. 

lNf. 

1248. 

1459. 

1743.  2897. 

2523. 

3821. 

3587. 

4217. 

4981. 

5629. 

6389. 

7167. 

7949.  8719. 

9464. 

18171. 

1N33. 

11446. 

12812. 

12531. 

138N. 

13443. 

13848.  14199. 

14522. 

14811. 

15868. 

15296. 

15497. 

15672. 

15823. 

15953. 

16861.  16151. 

16222. 

16277. 

16317. 

16343. 

16355. 

16356. 

16345. 

16324. 

16293.  16254. 

16287. 

16152. 

16898. 

16823. 

15949^- 

rum  o-nuun  i'-nuun  il-iuhik  iuihl  vuluoc 
CFS  241A . 2412.  232?.  1121.  81852. 

INCHES  1.19  1.75  1.18  l.lf 

AC-FT  1197.  4423.  4645.  6768. 


STATION  !•  PLAN  1>  RTIO  4 


92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

Si. 

92. 

92. 

92. 

92. 

v2. 

92. 

92. 

93. 

93. 

95. 

97. 

188. 

184. 

118. 

128. 

133. 

153. 

188. 

215. 

259. 

312. 

373. 

443. 

521. 

485. 

741. 

918. 

1884. 

1258. 

1438. 

1595. 

1753. 

1937. 

2128. 

2383. 

2442. 

2487. 

2739. 

2857. 

2963. 

3858. 

3142. 

3216. 

3281. 

3337. 

3385. 

3426. 

14AI 

'jTWll 

3487. 

3589. 

3525. 

3534. 

3542. 

3543. 

3541. 

3535. 

3525. 

3513. 

3497. 

3479. 

3458. 

3435. 

3418. 

3383. 

3354. 

STOR 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994, 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994. 

994 

995. 

997. 

1881. 

1889. 

1823. 

1845. 

1876. 

1123. 

1198. 

1291. 

1441. 

1653. 

1945. 

2324. 

2797. 

3344. 

4828. 

4783. 

5423. 

6535, 

7584. 

8518. 

9534. 

18544. 

11576. 

12554. 

13485. 

14352. 

15151. 

15883. 

14549. 

17154. 

17782. 

18196. 

18439. 

19834. 

19385. 

19695. 

19966. 

28281 

28413. 

28573. 

28715. 

28829. 

28919. 

28984. 

21831. 

21854. 

21843. 

21853. 

21828. 

28988. 

28935. 

28849. 

28792. 

28784. 

28689. 

28584. 

28392. 

28272 

1 


PEAK  6-HOUR 

24-HOUR 

72-HOUR  TOTAL  VOLUHE 

CFS 

3543.  3537. 

3438. 

1462. 

121287. 

INCHES 

8.29 

1.11 

1.61 

1.63 

AC-FT 

1755. 

6823. 

9892. 

1N29. 

STATION 

1>  PLAN  1.  RTIO  5 

115.  115. 

115. 

115.  115. 

115. 

115.  115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115, 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115, 

115. 

115. 

116. 

117. 

118. 

121. 

125. 

138. 

138. 

149 

167. 

191. 

225. 

269. 

324. 

389. 

466. 

554. 

668. 

852, 

1855. 

1244. 

1482. 

1697. 

1951. 

2248. 

2513. 

2766. 

2998. 

3218 

3483. 

3578. 

3736. 

3877. 

4884. 

4116. 

4216. 

4383. 

4378. 

4443 

4498. 

4544. 

4581. 

4611. 

4632. 

4648. 

4456. 

4659. 

4657. 

4449 

4437. 

4621. 

4481. 

4577. 

4558. 

4528. 

4488. 

4452. 

4415. 

4376 

STOR 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1242. 

1243 

1244. 

1246. 

1252. 

1262. 

1279. 

1384. 

1345. 

1483. 

1488. 

1614 

1888. 

2847. 

2432. 

2986. 

3496. 

4285. 

5834. 

5979. 

7828. 

8144 

9344. 

18613. 

11884. 

13159. 

14413. 

15428. 

16759. 

17815. 

18784. 

19672 

28478. 

21288. 

21847. 

22458. 

22987. 

23456. 

23871. 

24234. 

24558. 

24821 

25851. 

25242. 

25398. 

25528. 

25412. 

25475. 

25712. 

25724. 

25714. 

25483 

25633. 

25545. 

25481. 

25381. 

25249. 

25144. 

25887. 

24848. 

24784. 

24539 

PEAK  6-HOUR  24-HOUF 

1 72-HOUR 

t TOTAL  VOLUNE 

CFS 

4459. 

4451. 

4538. 

2213. 

161397. 

INCHES 

8.38 

1.46 

2.14 

2.17 

AC-FT 

2388. 

8989. 

13174. 

13345. 

STATION 

I>  PLAN  1'  RTIO 

6 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

139. 

148. 

142. 

145. 

149. 

156. 

145. 

179. 

288. 

238. 

278. 

323. 

388. 

447. 

559. 

484. 

897. 

1124. 

1 


4334. 

4539. 

4723. 

4000 

tOVQi 

5836. 

5188. 

5327. 

5455. 

5565. 

5658 

5735. 

5797. 

SUA 

Mllli 

5883. 

5988. 

5923. 

5927. 

5923. 

5911. 

5892. 

5865. 

5832. 

5794. 

5758. 

5782. 

5649. 

5593. 

5533. 

5478. 

5485 

STOR 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1498. 

1491. 

1491. 

1491. 

1493. 

1495. 

1582. 

1514. 

1535. 

1567. 

1615. 

1684. 

1786. 

1936. 

2159. 

2488. 

2918. 

3487. 

4195. 

5846. 

6841. 

7173. 

8427. 

9782. 

11216. 

12784. 

14228. 

15735. 

17219. 

18644. 

19988. 

21234. 

22376. 

23419. 

24365. 

25228. 

25991. 

26681. 

27296. 

27848. 

28317. 

28738. 

29883. 

29383. 

29631. 

29832. 

29998. 

38188. 

38198. 

38237. 

38252. 

38239. 

38288. 

38137. 

38851. 

29945. 

29821. 

29688. 

29524. 

29355. 

29173. 

28988. 

28778. 

28567. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 
CFS  5927.  5914.  5723.  2814.  284484. 

INCHES  1.48  1.85  2.72  2.75 

AC-FT  2934.  11356.  16696.  16982. 


STATION 

1> 

PLAN  1> 

RTIO  7 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161. 

161 

161. 

162. 

162. 

164. 

166. 

169. 

174. 

182. 

193. 

289, 

233. 

268. 

315. 

377. 

453. 

545. 

663. 

886. 

1132. 

1399 

1681. 

2848. 

2468. 

2879. 

3288. 

3682. 

4853. 

4397. 

4712. 

4999 

5388. 

5682. 

5872. 

6112. 

6323. 

65U9. 

6669. 

6887. 

6924. 

7821 

7188. 

7163. 

7218. 

7243. 

7262. 

7278. 

7267. 

7253. 

7238. 

7199, 

7168. 

7113. 

7861. 

7882. 

6938. 

6878. 

6797. 

6728. 

6648. 

6557 

STOR 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739, 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1739. 

1748. 

1741. 

1745. 

1752. 

1766. 

1791. 

1828. 

1884. 

1965. 

2883. 

2259. 

2519. 

2893. 

3484. 

4868. 

4894. 

5888. 

7848. 

8364. 

9828. 

11394. 

13859. 

14786. 

16539. 

18287. 

19998. 

21643. 

23192. 

24628. 

25943. 

27142. 

28227. 

29283. 

38874. 

38847. 

31529. 

32127. 

32644. 

33889. 

33466. 

33779, 

34835. 

34236. 

34388. 

34494. 

34558. 

34583. 

34572. 

34528. 

34454. 

34353, 

34226. 

34877. 

33987. 

33718. 

33512. 

33291. 

33857. 

32818. 

32552. 

32284. 

CFS 

INCHES 

AC-FT 


PEAK 

7278. 


6-HOUR 

7254. 

8.59 

3599. 


24-HOUR 

7828. 

2.27 

13931. 


72-HOUR 

3449. 

3.34 

28534. 


TOTAL  VOLUHE 
251226. 

3.38 

28773. 


STATION 


1.  PLAN  l>  RTIO  8 


***££** 


184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

184. 

185. 

185. 

187. 

189. 

193. 

199. 

288. 

228. 

239. 

267. 

386. 

368. 

438. 

518. 

623. 

833. 

1887. 

1367. 

1671. 

2866. 

2535. 

3811. 

3485. 

3958. 

4396. 

4816. 

5231. 

5698. 

6186. 

6488. 

6815. 

7113. 

7377. 

7689. 

7811. 

7985. 

8133. 

8258. 

8368. 

8442. 

8585. 

8551. 

8581. 

8596. 

8597. 

8586. 

8563. 

8538. 

8487. 

8436. 

8377. 

8318. 

8237. 

8158. 

8874. 

7985. 

7892. 

7796. 

7696. 

STOR 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1987. 

1988. 

1989. 

1998. 

1994. 

2882. 

2819. 

2846. 

2889. 

2153. 

2245. 

2381. 

2582. 

2879. 

3387. 

3898. 

4649. 

5593. 

6729. 

8851. 

9558. 

11288. 

13888. 

14894. 

16853. 

18848. 

28821. 

22762. 

24625. 

26381. 

28185 . 

29487. 

38828. 

C-38 


38811, 

37782 


38384.  38987.  38719. 
38343.  38152.  37938. 


38898.  38883.  38828.  38793.  38847.  38919. 

37448.  37178.  38891.  38998.  38278.  35999. 


PEAK 

8-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUHE 

CFS 

8597. 

8579. 

8382. 

4111. 

298881. 

INCHES 

1.89 

2.88 

3.97 

4.12 

AC-FT 

4258. 

18475. 

24417. 

24891. 

STATION  1 i PLAN  1 i RTIO  9 


231. 

238. 

238. 

238. 

238. 

238. 

231. 

231. 

238. 

231 

231. 

238. 

238. 

238. 

238. 

238. 

231. 

238. 

238. 

238 

238. 

238. 

238. 

238. 

238. 

238. 

231. 

231. 

238. 

238 

238. 

231. 

232. 

234. 

237. 

242. 

249. 

288. 

276. 

299 

333. 

383. 

458. 

538. 

653. 

893. 

1171. 

1488. 

1848. 

2378 

2938. 

3518. 

4188. 

4892. 

5319. 

6119. 

8884. 

7296. 

7851. 

8352 

8881. 

9212. 

9585. 

9954. 

11275. 

11558. 

11784. 

18979. 

11138. 

11285 

11382. 

11431. 

11475. 

11495. 

11494. 

11473. 

11435. 

11381. 

11312. 

11229 

11135. 

11138. 

18915. 

18791. 

18888. 

18522. 

18378. 

11229. 

18875. 

9917 

STOR 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2484. 

2485. 

2488 

2488. 

2492. 

2583. 

2523. 

2558. 

2812. 

2891. 

2887. 

2976. 

3227 

3599. 

4133. 

4883. 

5811. 

6991. 

8486. 

18849. 

11912. 

13973. 

16196 

18537. 

28958. 

23411. 

25881. 

28258. 

38549. 

32893. 

34665. 

36457. 

38172 

39522. 

48815. 

41981. 

42986. 

43838. 

44588. 

45225. 

45756. 

46191. 

46538 

lVVVVi 

48988. 

47187. 

47162. 

47159. 

47114. 

46999. 

48851. 

48883. 

48438 

48181. 

45895. 

45582. 

45245. 

44888. 

44512. 

44119. 

43713. 

43294. 

42885 

CFS 

INCHES 

AC-FT 


PEAK 

11495. 


8-HOUR  24-HOUR  72-HOUR 
11487.  11831.  5478. 

8.93  3.58  5.31 

5889.  21898.  32813. 


TOTAL  VOLUHE 
398557. 

5.38 

32958. 


HHHHH 


IHIHHM 


IHIIHHi 


SUB-AREA  RUNOFF  CONFUTATION 
ISTAQ  I COMP  IECON  ITAPE  JPLT  JPRT  INANE 


Z 

1 

1 1 

1 

1 

1 

IHTDC 

1 

IUHC 

1 

TAREA 

57.88 

SNAP 

l.l 

HTDROCRAPH  DATA 
TRSDA  TRSPC 

57.88  l.l 

RATIO 

l.l 

ISNOU 

1 

I SANE 
1 

SPFE  PNS 

l.l  16.98 

iPC  rTNPUTED  IT  THE  PR0C8AN  IS  1.853 

R8 

77.88 

PRECIP  DATA 
R12  R24 

91.88  182.88 

R48 

188.18 

R72 

l.l 

R96 

l.l 

STRKR 

l.l 

DLTKR 

l.l 

RTIOL 

1.88 

ERAIN 

l.l 

LOSS  DATA 
STRKS  RTIOK 

l.l  1.88 

STRTL 

1.11 

CNSTL 

8.18 

ALSHI 

l.l 

UNIT  HTDROCRAPH  DATA 
TC#  8.28  Rl  8.28  NTA8  8 

RECESSION  DATA 

STRTQ8  115.88  QRCSM  115.88  RT10RI  1.88 


UNIT  HTDROCRAPH  37  END-0F-PERI00  ORDINATES*  LAC#  5.88  HOURS*  CPI  8.57  VOL I 1.88 
251.  929.  1841.  2779.  3472.  3751.  3922.  3819.  2588.  2185. 

I OCO  4(04  «*i«  11  Mi  01  i 010  10K  LMO  «fl  111 


C-3J 


IS 


n 


TINE 

RAIN 

EXCS 

COHP  Q 

1 

1.11 

8.88 

115. 

2 

0.01 

8.88 

115. 

3 

Ml 

8.88 

115. 

4 

Ml 

8.88 

115. 

5 

Ml 

8.88 

115. 

& 

Ml 

8.88 

115. 

7 

M2 

8.88 

115. 

8 

M2 

8.88 

115. 

9 

MZ 

8.88 

115. 

11 

M2 

8.88 

115. 

11 

MZ 

8.88 

115. 

1Z 

M2 

8.88 

US. 

13 

M7 

8.88 

115. 

14 

M8 

8.88 

115. 

15 

0.10 

8,88 

115. 

16 

8.25 

8.88 

115. 

17 

8.89 

, 8.88 

115. 

18 

8.87 

8.88 

115. 

19 

8.81 

8.88 

115. 

Zl 

8.81 

8.N 

115. 

Z1 

8.81 

8.88 

115. 

zz 

8.81 

8.88 

115. 

23 

8.81 

8.88 

115 

Z4 

8.81 

8.88 

115. 

25 

8.11 

8.88 

115. 

Z6 

8.11 

8.88 

116, 

27 

8.11 

8.81 

128. 

28 

8.11 

8.81 

129. 

Z9 

8.11 

8.81 

144. 

38 

8.11 

8.81 

163. 

31 

8.34 

8.24 

242. 

32 

8.34 

8.24 

475, 

33 

8.34 

8.24 

918. 

34 

8.34 

8.24 

1575. 

35 

8.34 

8.24 

2388, 

36 

8.34 

8.24 

3265. 

37 

1.11 

1.81 

4281. 

38 

1.33 

1.23 

5757, 

39 

1.67 

1.57 

8878. 

4« 

4.22 

4.12 

12888. 

41 

1.55 

1.45 

18129, 

42 

1.22 

1.12 

25251. 

43 

8.16 

8.86 

31893. 

44 

8.16 

8.86 

36398. 

45 

8.16 

8.86 

37893. 

46 

8.16 

8.86 

36241. 

47 

8.16 

8.86 

32578, 

48 

8.16 

8.86 

28438. 

49 

8.8 

8.8 

24535. 

5f 

8.8 

8.8 

21155, 

51 

8.8 

8.8 

18218. 

52 

8.8 

8.8 

15648. 

53 

8.8 

8.8 

13397, 

54 

8.8 

8.8 

11436. 

55 

8.8 

8.8 

9747. 

56 

8.8 

8.8 

8318, 

57 

8.8 

8.8 

7887. 

58 

8.8 

8.8 

6846. 

59 

8.8 

8.8 

5161, 

61 

8.8 

8.8 

4488. 

61 

8.8 

8.8 

3767. 

\\ 


C'4o 


63 

8.8 

8.0 

2758. 

64 

8.8 

8.8 

2363. 

65 

8.8 

8.8 

2828 

66 

8.8 

8.8 

1742. 

67 

8.8 

8.8 

1499. 

68 

8.8 

8.8 

1287 

69 

8.8 

8.8 

1186. 

78 

8.8 

8.8 

953. 

71 

8.8 

8.8 

822 

72 

8.8 

8.8 

711. 

73 

8.8 

8.8 

617. 

74 

8.8 

8.8 

518. 

75 

8.8 

8.8 

429. 

76 

8.8 

8.8 

345. 

77 

8.8 

8.8 

213. 

78 

8.8 

8.8 

164. 

79 

8.8 

8.8 

138. 

88 

8.8 

8.8 

127, 

81 

8.8 

8.8 

123. 

82 

8.8 

8.8 

121. 

83 

8.8 

8.8 

119. 

84 

8.8 

8.8 

117. 

85 

8.8 

8.8 

115. 

86 

8.8 

8.8 

115, 

87 

8.8 

8.8 

115. 

88 

8.8 

8.8 

115. 

89 

8.8 

8.8 

115. 

98 

8.8 

8.8 

115. 

SUM 

15.66 

12.34 

468522. 

PEAK 

37893. 


6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
33913.  17389.  6367.  461318. 

5.53  11.48  12.47  12.53 

16821.  34916.  37918.  38879. 


HYDROCRAPH  AT  STA  2 FOR  PLAN  1.  RTIO  1 


11. 

11. 

11. 

11. 

11. 

11. 

11. 

It. 

11. 

11, 

11. 

12. 

12. 

12. 

12. 

12. 

12. 

12. 

12. 

12 

12. 

12. 

12. 

12. 

12. 

12. 

12. 

13. 

14. 

16, 

24. 

48. 

92. 

157. 

239. 

326. 

428. 

576. 

887. 

1289, 

1813. 

2525. 

3189. 

3639. 

3789. 

3624. 

3257. 

2843. 

2453. 

2116 

1822. 

1565. 

1348. 

1144. 

975. 

831. 

789. 

685. 

516. 

441, 

377. 

322. 

276. 

236. 

283. 

174. 

158. 

129. 

111. 

95, 

82. 

71. 

62. 

52. 

43. 

34. 

21. 

16. 

13. 

13, 

12. 

12. 

12. 

12. 

11. 

11. 

11. 

11. 

11. 

11, 

PEAK 

3789. 


6-HOUR 

3391. 

8.55 

1682. 


24-HOUR 

1759. 

1.15 

3491. 


72-HOUR 

637. 

1.25 

3791. 


TOTAL  VOLUME 
46852. 
1.25 

MM 

MVQi 


HYDROCRAPH  AT  STA  2 FOR  PLAN  It  RTIO  2 


23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

24. 

26. 

29. 

33. 

48. 

95. 

184. 

315. 

478. 

653. 

856. 

1151. 

1614. 

2418. 

3626. 

5858. 

6379. 

7278. 

7579. 

7248. 

6514. 

5686. 

4987. 

4231. 

MU 

3138. 

2679. 

2287. 

1949. 

1662. 

1417. 

1289. 

1832. 

882. 

753. 

644. 

552. 

473. 

486. 

349 

388. 

257. 

221. 

191. 

164. 

142. 

123. 

184. 

86. 

69. 

43. 

33. 

26. 

25. 

25. 

24. 

24. 

23. 

23. 

23. 

23. 

23. 

23. 

23. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  7579.  6781.  3518.  1273.  9Z182. 


AC-FT 

3364.  6981.  7581 

» 

7616. 

HTDROCRAPH  AT  STA 

2 FOR  PLAN  1. 

RTIO  3 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34, 

34. 

34. 

34. 

35. 

35. 

35. 

35. 

35. 

35. 

35, 

35. 

35. 

35. 

35. 

35. 

35. 

36. 

39. 

43. 

49 

72. 

143. 

275. 

472. 

717. 

979. 

1284. 

1727. 

2421. 

3626, 

5439. 

7575. 

9568. 

18917. 

11368. 

18872. 

9771. 

8529. 

7368. 

6347, 

5465. 

4695. 

4819. 

3431. 

2924. 

2493. 

2126. 

1814. 

1548. 

1322 

1138. 

967. 

827. 

789. 

688. 

523. 

458. 

386. 

332. 

286 

247. 

213. 

185. 

155. 

129. 

183. 

64. 

49. 

39. 

38, 

37. 

36. 

36. 

35. 

34. 

34. 

34. 

34. 

34. 

34, 

PEAK 

6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  11368.  18171.  ! 

5277.  1918 

B 

138154. 

INCHES 

1.66 

3.44  3.74 

3.76 

AC-FT 

5846.  18472.  11372 

B 

11424. 

HTDROCRAPH  AT  STA 

2 FOR  PLAN  It 

RTIO  4 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46, 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46. 

46, 

46. 

46. 

46. 

46. 

46. 

46. 

48. 

52. 

58. 

65, 

97. 

198. 

367. 

638. 

955. 

1386. 

1712. 

2383. 

3228. 

4835. 

7252. 

18188. 

12757. 

14556. 

15157. 

14496.  1 

13828. 

11372. 

9814. 

8462, 

7287. 

6259. 

5359. 

4574. 

OOAO 

JOm  • 

3324. 

2835. 

2418. 

2864. 

1763, 

1587. 

1289. 

1183. 

945. 

811. 

697. 

688. 

515. 

443. 

381, 

329. 

284. 

247. 

287. 

171. 

138. 

85. 

66. 

52. 

51, 

49. 

48. 

47. 

47. 

46. 

46. 

46. 

46. 

46. 

46. 

PEAK 

6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  15157.  13561. 

7836.  2547 

B 

184286. 

INCHES 

2.21 

4.59  4.99 

5.81 

AC-FT 

6728.  13962.  15163 

B 

15231. 

HTDROCRAPH 

AT  STA 

2 FOR  PLAN  I. 

RTIO  5 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

57. 

58. 

58. 

58. 

58. 

58. 

58. 

58. 

58. 

58. 

58. 

58. 

58. 

68. 

65. 

72. 

81. 

121. 

238. 

459. 

787. 

1194. 

1632. 

2141. 

2878. 

4835. 

6844. 

9865. 

12625. 

15946. 

18195. 

18947. 

18121. 

16285. 

14215. 

12267. 

18578. 

9189. 

7824. 

6699. 

5718. 

4874. 

4155. 

3543. 

3823. 

2588. 

2284. 

1883. 

1611. 

1379. 

1182. 

1814. 

871. 

758. 

643. 

553. 

476. 

411. 

356. 

388. 

259. 

214. 

172. 

187. 

82. 

65. 

63. 

62. 

68. 

59. 

58. 

57. 

57. 

57. 

57. 

57. 

57. 

CFS 

INCHES 

AC-FT 


PEAK 

18947. 


6-HOUR 

16931. 

2.77 

8411. 


24-HOUR 

8795. 

5.74 

17453. 


72-HOUR 

3184. 

6.23 

18954. 


TOTAL  VOLUME 
238258. 
6.26 
19839. 


HTDROCRAPH  AT  STA  2 FOR  PLAN  lr  RTIO  6 


CFS 

INCHES 

Ar.CT 


PEAK 

22736. 


6-HOUR 

28342. 

3.32 

IMOf 


24-HOUR 

18553. 

6.89 

»BOJO 


72-HOUR 

3828. 

7.48 


TOTAL  VOLUME 
276389. 
7.52 


X 


69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69 

69. 

69. 

69. 

69. 

69. 

78. 

72. 

78. 

86. 

98 

145. 

285. 

551. 

945. 

1433. 

1959. 

2569. 

3454. 

4842. 

7253 

18877. 

15158. 

19136. 

21834. 

22736. 

21745. 

19542. 

17858. 

14721. 

12693 

18931. 

9389. 

8838. 

6861. 

5848. 

4986. 

4252. 

3628. 

3896. 

2645 

2268. 

1933. 

1655. 

1418. 

1217. 

1845. 

899. 

772. 

664. 

572 

493. 

427. 

378. 

311. 

257. 

287. 

128. 

98. 

78. 

76. 

74. 

72. 

71. 

78. 

69. 

69. 

69. 

69. 

69. 

69 

C-4Z 


r 


HTUKWKAPH  AT  STA  Z FOR  PLAN  li  RTIO  7 


81. 

88. 

88. 

88. 

88. 

88. 

88. 

88. 

88. 

88, 

81. 

88. 

88. 

88. 

88. 

81. 

81. 

81. 

81. 

81, 

81. 

81. 

81. 

81. 

81. 

81. 

84. 

91. 

181. 

114. 

168. 

333. 

643. 

1182. 

1672. 

2285. 

2997. 

4838. 

5649. 

8462 

12691. 

17675. 

22325. 

25473. 

26525. 

25369. 

22799. 

19981. 

17174. 

14888, 

12753. 

18954. 

9378. 

8885. 

6823. 

5817. 

4961. 

4232. 

3613. 

3885, 

2637. 

2255. 

1931. 

1654. 

1419. 

1219. 

1849. 

981. 

775. 

667 

576. 

498. 

432. 

362. 

388. 

241. 

149. 

US. 

91. 

89, 

86. 

85. 

83. 

82. 

88. 

88. 

88. 

88. 

88. 

88, 

PEAK  i 

6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  26525.  23732.  12312.  ' 

W57. 

322361. 

INCHES 

3.87 

8.84 

8.73 

8.77 

AC-FT 

11774.  24434.  ; 

26535. 

26655. 

HTDROCRAPH  AT  STA 

2 FOR  PLAN  If  RTIO  8 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92. 

92 

92. 

92. 

92. 

92. 

92. 

93. 

96. 

183. 

115. 

138, 

193. 

38 8. 

734. 

1268. 

1911. 

2612. 

3425. 

4685. 

6456. 

9678 

19513. 

28288. 

25514. 

29112. 

38315. 

28993. 

26856. 

22744. 

19628. 

16924 

14574. 

12519. 

18718. 

9148. 

7798. 

6648. 

5669. 

4837. 

4129. 

3526 

3814. 

2578. 

2286. 

1891. 

1622. 

1394. 

1199. 

1838. 

885. 

762, 

658. 

569. 

493. 

414. 

343. 

276. 

178. 

131. 

184. 

181 

99. 

97. 

95. 

93. 

92. 

92. 

92. 

92. 

92. 

92 

PEAK  i 

6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  38315.  27122.  14871.  ! 

5894. 

368413. 

INCHES 

4.43 

9.19 

9.98 

18.82 

AC-FT 

13456.  27924.  38326. 

38463. 

HTDROCRAPH  AT  STA 

2 FOR  PLAN  It  RTIO  9 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115. 

115 

115. 

115. 

115. 

115. 

115. 

116. 

• 128. 

129. 

144. 

163 

242. 

475. 

918. 

1575. 

2388. 

3265. 

4281. 

5757. 

8869. 

12888 

18129. 

25258. 

31893. 

36398. 

37893. 

36241. 

32578. 

28438. 

24535. 

21155 

18218. 

15648. 

13397. 

11436. 

9747. 

8318. 

7886. 

6846. 

5161. 

4488 

3767. 

3222. 

2758. 

2363. 

2828. 

1742. 

1499. 

1287. 

1186. 

953 

822. 

711. 

617. 

518. 

429. 

345. 

213. 

164. 

138. 

127 

123. 

121. 

119. 

117. 

115. 

115. 

115. 

115. 

115. 

115 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  37893.  33983. 

17589. 

6367. 

468516. 

INCHES 

5.53 

1 11.48 

1 12.47 

12.53 

AC-FT 

16828. 

34985. 

37988. 

38879. 

ttttfttfff 1 

HIHHHI 

COMBINE  HYDROCRAPHS 

ISTAQ 

I COMP  IECON  ITAPE 

JPLT 

JPRT 

INANE 

2 

2 

8 8 

8 

8 

8 

SUN  OF  2 HYDROCRAPHS  AT 

2 PLAN  1 

RTIO 

1 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34.  34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

35. 

35.  35. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

36. 

37.  39. 

47. 

71. 

115. 

181. 

263. 

351. 

453. 

682. 

835.  1239. 

1846. 

2563. 

3234. 

3693. 

3854. 

3782. 

3358. 

2954. 

2584.  2267. 

1996. 

1762. 

1561. 

1389. 

1244. 

1124. 

1824. 

941. 

872.  815. 

768. 

738. 

698. 

672. 

651. 

634. 

628. 

688. 

599.  592. 

6-4S 


»/.  33V.  33V.  36*.  361.  361.  361.  361.  361.  36*. 


PEAK 

6-HOUR 

24-HOUR 

7Z-H0UR 

TOTAL  VOLUME 

CFS 

3854. 

3465. 

1931. 

985. 

65816. 

INCHES 

8.19 

8.4Z 

8.59 

8.59 

AC-FT 

1719. 

3832. 

5391. 

5442. 

SUN  OF  2 HTDROCRAPHS  AT  Z PLAN  1 RTIO  Z 


69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69. 

69 

69. 

69. 

69. 

69. 

69. 

69. 

78. 

72. 

75. 

79 

94. 

141. 

• 

n 

M 

362. 

525. 

781. 

986. 

1283. 

1669. 

2477 

3692. 

5127. 

6469. 

7386. 

7788. 

7484. 

6781. 

5987. 

5167. 

4534 

3991. 

3524. 

3122. 

2778. 

2489. 

2248. 

2848. 

1989. 

1884. 

1719 

1652. 

1599. 

1558. 

1526. 

1581. 

1483. 

1478. 

1459. 

1452. 

1447 

1443. 

1441. 

1448. 

1436. 

1431. 

1426. 

1489. 

1487. 

1486. 

1418 

1413. 

1414. 

1414. 

1413. 

1412. 

1489. 

1486. 

1481. 

1396. 

1391 

PEAK  6-HOUR  Z4-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  7718.  6929.  388f.  1921.  139508. 

INCHES  1.37  1.84  l.ZS  1.24 

AC-FT  3438  . 77N.  11439.  1154Z. 


SUM  OF 

2 HTDROCRAPHS  AT 

2 PLAN  1 RTIO  3 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183 

183. 

183. 

183. 

183. 

183. 

184. 

185. 

188. 

112. 

118 

142. 

212. 

345. 

542. 

788. 

1852. 

1359. 

1885. 

2584. 

3716 

5539. 

7698. 

9783. 

11878. 

11562. 

11186. 

18851. 

8861. 

7751. 

6888 

5987. 

5286. 

4782. 

4246. 

3878. 

3565. 

3318. 

3118. 

2956. 

2826 

2721. 

2638. 

2573. 

2523. 

2588. 

2588. 

2496. 

2494. 

2494. 

2496 

2499. 

2582. 

2585. 

2581. 

2496. 

2488. 

2461. 

2456. 

2452. 

2454 

2453. 

2458. 

2444. 

2436. 

2426. 

2415. 

2482. 

2387. 

2371. 

2353 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  1 1562.  11394  . 5983.  3131.  ZZM47. 

INCHES  1.56  1.Z8  1.96  1.98 

AC-FT  5157.  11714.  18138.  1819Z. 


^08* 


SUN  OF  Z HTDROCRAPHS  AT 


Z PLAN  1 RTIO  4 


138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138. 

138 

138. 

138. 

138. 

138. 

138. 

138. 

148. 

144. 

158. 

157 

189. 

282. 

468. 

723. 

1858. 

1483. 

1812. 

2487. 

3338. 

4955 

7385. 

18253. 

12937. 

14771. 

15416. 

14888. 

13481. 

11815. 

18334. 

9867 

8827. 

7178. 

6443. 

5832. 

5328. 

4919. 

4587. 

4355. 

4192. 

4866 

3969. 

3896. 

3842. 

3882. 

3774. 

3754. 

3741. 

3738. 

3723. 

3718 

3714. 

3718. 

3787. 

3694. 

3688. 

3663. 

3621. 

3687. 

3595. 

3592 

3584. 

3574. 

3568. 

3544. 

3525. 

3584. 

3481. 

3456. 

3429. 

Olflf 

<nfF 

X 


PEAK  6-HOUR  Z4-H0UR  72-HOUR  TOTAL  VOLUME 
CFS  15416.  13858.  7991.  4218.  385494. 

INCHES  8.75  1.73  Z.73  2.75 

AC-FT  6875.  15857.  Z585S.  25268. 


SUN  OF  2 HTDROCRAPHS  AT  Z PLAN  1 RTIO  5 


172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172 

172. 

172. 

172. 

172. 

172. 

173. 

175. 

188. 

187. 

196 

236. 

353. 

575. 

984. 

1313. 

1753. 

2265. 

3888. 

4173. 

6193 

9231. 

12817. 

16172. 

18464. 

19278. 

18518. 

16751. 

14769. 

12927. 

11429 

L 


C-44 


32V/. 

3189.  3113. 

3839.  3818.  498/.  4963. 

4946. 

4931. 

4928. 

4989. 

4988.  4889. 

4869.  4847.  4828.  4763. 

4741. 

4722. 

4713. 

4699. 

4682.  4668. 

4636.  4688.  4578.  4545. 

4518. 

4473. 

4433. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 

CFS  19278.  17323.  18126.  5397. 

391656. 

INCHES 

8.94  2.19  3.58 

3.53 

AC-FT 

8594.  28895.  32128. 

32385. 

SUH  OF  2 HTDROCRAPHS  AT 

2 PLAN  1 RTIO  6 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

288. 

218. 

216. 

224. 

236. 

283. 

424. 

698. 

1885. 

1575. 

2184. 

2718. 

3618. 

5887. 

7432. 

11877. 

15388. 

19486. 

22157. 

23124. 

22212. 

28182. 

17742. 

15617. 

13819. 

12299. 

11889. 

9943. 

9129. 

8471. 

7958. 

7538. 

7212. 

6954. 

6752. 

6594. 

6472. 

6378. 

6387. 

6252. 

6225. 

6227. 

6228. 

6229. 

6238. 

6228. 

6224. 

6216. 

6194. 

6165. 

6129. 

6855. 

6822. 

5989. 

5967. 

5939. 

5985. 

5865. 

5828. 

5771. 

5718. 

5662. 

5682. 

5539. 

5474. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 

CFS  23124.  28798.  12282.  1 

1625. 

488715. 

INCHES 

1.12 

2.65 

4.29 

4.33 

AC-FT 

18315.  24374.  39441. 

39749. 

SUN  OF  2 HTDROCRAPHS  AT 


241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

338. 

494. 

885. 

1266. 

1838. 

12924. 

17943. 

22648. 

25858. 

26979. 

14433. 

12994. 

11838. 

18883. 

18111. 

7936. 

7857. 

7883. 

77 66. 

7743. 

7676. 

7668. 

7641. 

7685. 

7562. 

7246. 

7198. 

7144. 

7184. 

7819. 

2 PLAN  1 RTIO  7 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

242. 

245. 

252. 

262. 

275. 

2455. 

3171. 

4212. 

5842. 

8671. 

25914. 

23462. 

28787. 

18387. 

16287. 

9499. 

9814. 

8629. 

8324. 

8884. 

7728. 

7719. 

7788. 

7698. 

7688. 

7511. 

7416. 

7368. 

7321. 

7287. 

6958. 

6877. 

6881. 

6721. 

6638. 

CFS 

INCHES 

AC-FI 


PEAK 

26979. 


6-HOUR 

24272. 

1.31 

12142. 


24-HOUR 

14462. 

3.12 

28711. 


72-HOUR 

7916. 

5.13 

47169. 


TOTAL  VOLUHE 
573588. 

5.16 

47428. 


SUH  OF  2 HTDROCRAPHS  AT 

2 PLAN  1 RTIO  8 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

277. 

288. 

287. 

299. 

377. 

565. 

928. 

1447. 

2188. 

2885. 

3624. 

4813. 

6676. 

14778. 

28587. 

25874. 

29543. 

38833. 

29616. 

26889. 

23831. 

28995. 

16641. 

15854. 

13729. 

12634. 

11748. 

11844. 

18486. 

18867. 

9819. 

9494. 

9393. 

9328. 

9268. 

9231. 

9285. 

9184. 

9163. 

9143. 

9188. 

9874. 

9844. 

8995. 

8938. 

8873. 

8756. 

8694. 

8634. 

8535. 

8473. 

8485. 

8338. 

8258. 

8166. 

8877. 

7984. 

7888. 

276. 

276. 

314. 

9919. 

18595. 

9632. 

9123. 

8589. 

7788. 


PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 

CFS  38833.  27764.  16684.  9195.  667115. 

INCHES  1.58  3.61  5.96  6.81 

AC-FT  13774.  33189.  54743.  55154. 


SUH  OF 

2 HTDROCRAPHS  AT 

2 PLAN  1 

RTIO  9 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345 

345. 

345. 

345. 

345. 

345. 

346. 

358. 

359. 

374. 

393 

18442. 

29443. 

42444. 

44Y2H. 

4494/. 

4/144. 

44/41. 

in  16. 

4444V. 

24944. 

21154. 

19144. 

17583. 

14127. 

15854. 

14329. 

13771. 

13342. 

13812. 

12748. 

12548. 

12424. 

12344. 

12318. 

12383. 

12292. 

12283. 

12244. 

12245. 

12218. 

12184. 

12142. 

12191. 

12813. 

11922. 

11818. 

11448. 

11545. 

11442. 

11354. 

11258. 

11158. 

11833. 

18988. 

18775. 

18437. 

18493. 

18344. 

18198. 

18832. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 
CFS  38547.  34748.  21191.  11845.  859874. 

INCHES  1.88  4.58  7.48  7.73 

AC-FT  17249.  42152.  78521.  71835. 


vtrvfvvTtf 


tttttmtf 


Httfttlfl 


HT3ROCRAPH  ROUTING 


ISTM 

ICONP  IECON  ITRPE 

JPLT 

JPRT 

INANE 

2 

1 8 8 

8 

8 

8 

ROUTING  OATA 

u* 

qloss  a OSS  A VC 

IRES 

I SANE 

8.8  8.8  8.8 

l 

1 

Li 

NSTPS 

NSTOL  LAG  ANSKK  l 

TSK 

STORA 

1 

8 8 8.8 

8.8 

8.8 

-1. 

5T0RACEI 

8. 

1448. 

4895  . 4552  . 9881 

1.  11444. 

8. 

8. 

8. 

OUTFLOW 

8. 

478.  3338.  15525.  33295. 

55282, 

l 

8. 

8. 

8. 

STATION  2.  PLAN  1.  RTIO  1 

34. 

34. 

34. 

34.  34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34.  34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34. 

34.  34. 

35. 

35. 

35. 

35. 

35. 

35. 

35. 

37. 

39.  44. 

58. 

58. 

49. 

84. 

187. 

148. 

188. 

252. 

327.  488. 

535. 

818. 

1825. 

1185. 

1299. 

1374. 

1422. 

1444. 

1447.  1435. 

1412. 

1381. 

1344. 

1384. 

1242. 

1219. 

1175. 

1133. 

1892.  1852. 

1815. 

979. 

945. 

914. 

885. 

858. 

832. 

889. 

788.  748. 

749. 

732. 

714. 

781. 

487. 

475. 

444. 

455. 

444.  438. 

431. 

425. 

419. 

414. 

489. 

STOR 

128. 

128. 

128. 

128.  128. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

128.  128. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

128. 

128.  128. 

128. 

128. 

128. 

121. 

121. 

122. 

124. 

128. 

137.  152. 

174. 

283. 

241. 

294. 

372. 

489. 

458. 

879. 

1141.  1423. 

1494. 

1932. 

2117. 

2254. 

2352. 

2417. 

2457. 

2474. 

2478.  2448. 

2448. 

2422. 

2398. 

2354. 

2328. 

2283. 

2245. 

2289. 

2174.  2148. 

2187. 

2877. 

2848. 

2821. 

1994. 

1973. 

1951. 

1931. 

1913.  1894. 

1888. 

1845. 

1851. 

1838. 

1827. 

1814. 

1887. 

1799. 

1791.  1784. 

1778. 

1773. 

1748. 

1743. 

1759. 

PEAK  4-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUHE 
1447.  1423.  1192.  438.  44812. 

8.88  8.24  8.41  8.41 

784.  2345.  3753.  3885. 


STATION 

2i  PLAN  1> 

RTIO  2 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49, 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49. 

49 

78. 

71. 

74. 

79. 

87. 

188. 

114. 

138. 

148. 

213 

288. 

377. 

483. 

1184. 

1748. 

2388. 

2734. 

3844. 

3291. 

3717, 

3983. 

3853. 

3473. 

3427. 

3283. 

3199. 

3183. 

2999. 

2894. 

2798 

2489. 

2591. 

2498. 

2418. 

2328. 

2251. 

2188. 

2114. 

2854. 

1998, 

1947. 

1981. 

1859. 

1828. 

1785. 

1752. 

1721. 

1492. 

1444. 

1442, 

1421. 

1482. 

1585. 

1549. 

1555. 

1541. 

1529. 

1518. 

1587. 

1494 

ETjjg**** 


C-4& 


SION 


241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

242. 

243. 

247. 

257. 

275. 

385. 

348. 

485. 

482. 

588. 

743. 

978. 

1315. 

1754. 

2252. 

2754. 

3211. 

3585. 

3867. 

4862. 

4173. 

4218. 

4288. 

4164. 

4114. 

4855. 

3983. 

3988. 

3811. 

3721. 

3632. 

3545. 

3461. 

3381. 

3385. 

3235. 

3169. 

3188. 

3851. 

2999. 

2952. 

2988. 

2868. 

2832. 

2799. 

2768. 

2748. 

2714. 

2689. 

2667. 

2646. 

2628. 

2612. 

2597. 

2584. 

2571. 

2568. 

2549. 

2539. 

2538. 

2521. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  3413.  3644.  2889.  1539.  112151. 

INCHES  8.2I  8.62  l.N  1.11 

AC-FT  1888.  5734.  9162.  9265. 


STATION  It  PLAN  1*  RTIO  3 


183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183, 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

183. 

184. 

184. 

184. 

184. 

184, 

185. 

186. 

118. 

118. 

131. 

149. 

174. 

287. 

253. 

328, 

428. 

844. 

1565. 

2376. 

3198. 

5689. 

7381. 

8834. 

8127. 

7837, 

7346. 

6764. 

6162. 

5587. 

5867. 

4687. 

4211. 

3873. 

3588. 

3351, 

3283. 

3227. 

3178. 

3113. 

3858. 

3887. 

2968. 

2918. 

2879. 

2844, 

2812. 

2783. 

2757. 

2734. 

2712. 

2692. 

2672. 

2653. 

2634. 

2618 

2683. 

2589. 

2576. 

2563. 

2551. 

2539. 

2527. 

2515. 

2582. 

2498 

STOR 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

361. 

362. 

363, 

365. 

371. 

385. 

412. 

457. 

521. 

688. 

723. 

882. 

1115 

1467. 

1961. 

2588. 

3276. 

3981. 

4554. 

4895. 

5843. 

5861. 

5883 

4984. 

4787. 

4665. 

4558. 

4445. 

4352. 

4272. 

4284. 

4147. 

4899, 

4854. 

4887. 

3958. 

3989. 

3862. 

3818. 

3778. 

3741. 

3788. 

3677, 

3658. 

3626. 

3684. 

3583. 

3565. 

3547. 

3538. 

3513. 

3498. 

0101 

VTWT  l 

3471. 

3459. 

3448. 

3437. 

3426. 

3416. 

3486. 

3395. 

3385. 

3374, 

CFS  11939 

. 11182.  i 

1939.  3597. 

241482. 

INCHES 

8.68 

1.58 

2.33 

2.35 

AC-FT 

5588. 

13778.  i 

11416. 

21621. 

STATION 

2.  PLAN  !• 

RTIO  5 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

172. 

173. 

173. 

173. 

173. 

173. 

174. 

177. 

184. 

197. 

218. 

249. 

298. 

345. 

421. 

715. 

1351. 

2246. 

3482. 

8192. 

11825. 

14238. 

15388. 

15514. 

14947. 

14885. 

12913. 

11794. 

18719. 

9725. 

8838. 

8888. 

7448. 

4929. 

6585. 

6162. 

5185. 

5665. 

5498. 

5353. 

5246. 

5163. 

5188. 

5851. 

5813. 

4983. 

4968. 

4941. 

4925. 

4918. 

4892. 

4872. 

4845. 

4813. 

4785. 

4762. 

4743. 

4725. 

4787. 

4687. 

4665. 

4648. 

4613. 

4584. 

4553. 

4519. 

STOR 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

682. 

683. 

685. 

688. 

618. 

642. 

687. 

761. 

869. 

1813. 

1284. 

1469. 

1851. 

2482. 

3165. 

4126. 

5874. 

5887. 

6291. 

6524. 

6558. 

6436. 

6246. 

6826. 

5888. 

5584. 

5383. 

5285. 

5852. 

4925. 

4828. 

4735. 

4666. 

4618. 

4565. 

4538. 

4583. 

4481. 

4464. 

4452. 

4442. 

4434. 

4428. 

4423. 

4428. 

4416. 

4413. 

4418. 

4486. 

4488. 

4394. 

4388. 

4384. 

4388. 

4376. 

4372. 

4368. 

4364. 

4359. 

4354. 

4348. 

4341. 

4334. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 


CFS  15514. 
INCHES 


14499. 

f.78 


9213. 

1.99 


4771. 

3.19 


344534. 

3.12 


AC-FT 

7193 

. 18283 

28397. 

21654. 

STATION 

2>  PLAN  li 

RTIO  6 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

287. 

288. 

289. 

213. 

221. 

236. 

262. 

299. 

348. 

414. 

689. 

1124. 

1871. 

2914. 

6717. 

11584. 

15295. 

18687. 

19788. 

19385. 

18148. 

16565. 

15181. 

13928. 

12753. 

11658. 

18685. 

9843. 

9128. 

8531. 

8838. 

7635. 

7387. 

7844. 

6833. 

6666. 

6535. 

6434. 

6363. 

6317. 

6287. 

6267. 

6254. 

6245. 

6236. 

6225. 

6218. 

6188. 

6156. 

6116. 

6878. 

6844. 

6813. 

5982. 

5949. 

5913. 

5873. 

5829. 

5782. 

5731. 

5676. 

5619. 

STOR 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

722. 

723. 

724. 

726. 

738. 

742. 

778. 

824. 

914. 

1843. 

1215. 

1445. 

1759. 

2281. 

2842. 

3738. 

4777. 

5742. 

6586. 

6978. 

7148. 

7886. 

6914. 

6696. 

6467. 

6238. 

5993. 

5773. 

5577. 

5487. 

5263. 

5143. 

5844. 

4962. 

4896. 

4843. 

4881. 

4767. 

4741. 

4728. 

4786. 

4697. 

4691. 

4687. 

4684. 

4682. 

4681. 

4678. 

4675. 

4671. 

4664. 

4656. 

4649. 

4642. 

4636. 

4629. 

4623. 

4615. 

4687. 

4599. 

4589. 

4579. 

4568. 

4556. 

'X*: 


PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  19781.  17962.  11421.  5982.  434397. 

INCHES  f.97  2.47  3.88  3.91 

AC-FT  8911.  22666.  35611.  35919. 


STATION 

2>  PLAN  li 

RTIO  7 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

241. 

242. 

242. 

242. 

242. 

243. 

244. 

248. 

257. 

276. 

385. 

349. 

486. 

522. 

935. 

1516. 

2369. 

4214. 

9687. 

14642. 

19749. 

22831. 

23685. 

22967. 

21393. 

19498. 

17571. 

15796. 

14575. 

13481. 

12465. 

11568. 

11776. 

18118. 

9554. 

9895. 

C-48 


7719. 

7782. 

7685. 

7664. 

7636. 

7683. 

7555. 

7588. 

7447. 

7398. 

7354. 

7389. 

7262. 

7211. 

7157. 

7898. 

7835. 

6969. 

6898. 

6823. 

STOR 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

843. 

845. 

847. 

352. 

865. 

898. 

962. 

1866. 

1216. 

1418. 

1684. 

2848. 

2538. 

3271. 

4273. 

5376. 

6374. 

7136. 

7562. 

7688. 

7581. 

7363. 

7188. 

6835. 

6589. 

6361. 

6148. 

5936. 

5753. 

5595. 

5461. 

5349. 

5256. 

Sift. 

5125. 

5883. 

5852. 

5838. 

5814. 

5882. 

4994. 

4988. 

4983. 

4979. 

4976. 

4972. 

4968. 

4963. 

4956. 

4946. 

4935. 

4924. 

4915. 

4916. 

4897. 

4887. 

4877. 

JOii 

wo. 

4854. 

4842. 

4828. 

4814. 

4799. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 

CFS  23685.  21686.  13691 

. 7243. 

525818. 

INCHES 

1. 

17  2.96 

4.69 

4.73 

AC-FT 

18759.  27185 

. 43118. 

43478. 

STATION 

2.  PLAN  It 

RTIO  8 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

276. 

277. 

277. 

279. 

283. 

294. 

315. 

349. 

398. 

464. 

793. 

1247. 

1895. 

2854. 

6598. 

12246. 

18288. 

23721. 

26713. 

27422. 

26473. 

24684. 

22391. 

28194. 

18194. 

16444. 

15894. 

14186. 

13183. 

12368. 

11651. 

11878. 

18612. 

11255. 

9979. 

9767. 

9686. 

9485. 

9394. 

9326. 

9274. 

9233. 

9199. 

9169. 

9141. 

9113. 

9881. 

9842. 

8996. 

8934. 

8863. 

8795. 

8733. 

8674. 

1 ■ ' 

8616. 

8556. 

8492. 

8423. 

8358. 

8272. 

8198. 

8184. 

8813. 

STOR 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

963. 

964. 

965. 

968. 

973. 

989. 

1827. 

1899. 

1218. 

1398. 

1628. 

1917. 

2387. 

2863. 

3686. 

4754. 

5891. 

6923. 

7685. 

8899. 

8197. 

8866. 

7887. 

7581. 

7198. 

6921. 

6679. 

6465. 

6266. 

6888. 

5914. 

5771. 

5654. 

5562. 

5498. 

5435. 

5392. 

5359. 

5335. 

5317. 

5383. 

5293. 

5284. 

5277. 

5271. 

5266. 

5268. 

5254. 

5246. 

5237. 

5224. 

5218. 

5196. 

5184. 

5172. 

5168. 

5148. 

5135. 

5121. 

5186. 

5891. 

5874. 

5857. 

5839. 

CFS 

INCHES 

AC-FT 


PEAK  6-HOUR 
27422.  25221. 

1.36 

12513. 

STATION 


24-HOUR  72-HOUR  TOTAL  VOLUME 
15965.  8512.  617813. 

3.45  5.52  5.56 

31683.  51674.  51185. 

2»  PLAN  ti  RTIO  9 


345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

345. 

346. 

347. 

349. 

354. 

Ufl 

wVwi 

394. 

436. 

588. 

896. 

1298. 

1838. 

2622. 

5863. 

18844. 

17546. 

25418. 

31883. 

34345. 

34933. 

33267. 

38911. 

28171. 

25498. 

23838. 

28873. 

19886. 

17435. 

16173. 

15281. 

14694. 

14178. 

13738. 

13372. 

13874. 

12839. 

12666. 

12545. 

12461. 

12482. 

12358. 

12323. 

12292. 

12261. 

12228. 

12198. 

12143. 

12883. 

12811. 

11916. 

11887. 

11781. 

11598. 

11499. 

11399. 

11294. 

11184. 

11867. 

18944. 

18815. 

18688. 

18539. 

18394. 

STOR 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1284. 

1285. 

1287. 

1218. 

1217. 

1236. 

1283. 

1374. 

1523. 

1734. 

2885. 

2351. 

2814. 

3487. 

4444. 

5689. 

6831. 

7919. 

8783. 

9127. 

9193. 

9885. 

8679. 

8388. 

7938. 

7591. 

7291. 

7833. 

6816. 

6642. 

6583. 

6385. 

6281. 

6192. 

6118. 

6858. 

6811. 

5976. 

5952. 

5935. 

5973. 

5914. 

S9«7 

59C1 

5859 

5854, 


5844 

5629, 


58Z5 

5613 


5894.  5888.  5881.  5871. 

5741.  5721.  57N.  5677. 


5813.  5781.  5761. 

5576.  5548.  5518. 


PEAK  6-HOUR 
CFS  34933.  32118. 

INCHES  1.74 

AC-FT  15935. 


24-HOUR  72-HOUR  TOTAL  VOLUME 
21522.  11123.  817849. 

4.43  7.21  7.27 

48726.  66219.  66733. 


HHHHII  (ttMtttft 


HHHHH  ttWtttttt 


PEAK  FLOU  SUMHART  FOR  MULTIPLE  PLAN-RATIO  ECONOMIC  COMPUTATIONS 

RATIOS  APPLIED  TO  FL01IS 


PERATIOM 

STATION 

PLAN 

8.18 

8.28 

8.38 

8.48 

8.58 

8.68 

8.78 

8.88 

1.88 

HTDROGRAPH  AT 

1 

1 

3415. 

6829. 

18244. 

13658. 

17873. 

28487. 

23982. 

27317. 

34146. 

2 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

OUTEO  TO 

l 

1 

558. 

1391. 

2416. 

3543. 

4659. 

5927. 

7278. 

8597. 

11495. 

2 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

YOROCRAPH  AT 

2 

1 

3789. 

7579. 

11368. 

15157. 

18947. 

22736. 

26525. 

38315. 

37893. 

2 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

2 COMBINED 

2 

1 

3854. 

7788. 

11562. 

15416. 

19278. 

23124. 

26979. 

38833. 

38547. 

2 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

OUTED  TO 

2 

1 

1447. 

3983. 

8127. 

11939. 

15514. 

19788. 

23685. 

27422. 

34933. 

2 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 
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